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A ^°° ° F ,NDUC ' NG CHOLE CYSTOK.N IN AGONIST 
ACTIVITY USING 1, ^BENZODIAZEPINE COMPOUNDS 

5 .crm ThiS inVen,i0n re,ateS t0 1 ' 4 benzodi ^pine having cholecystokinin 
5 (CCK) agon.st activity. More particu.arly it relates to the use of it 

iT^ZnUor^T T m CCK * A a9 ° niSt "»* in *" of a 

med.cament for the treatment of conditions where a modulation of the eff^c 

of gastnn or CCK is of therapeutic bene* and to a method ^ *g a 
CCK-A receptor agonist response in a mamma, in need of treatmen for a 
1 0 gastrointestina. or centra, nervous system related disease 

and the C c e tT° kinin ^ " ' ^ M m the ^intestinal tract 
^!?rr^ ^ 566 A J Pran 9 e * «> ^n. Reports Med 
torn. 17. 31, 33 (1982), J. A. Williams, BiomedRes. 3, 107 (1982, and V 

15 CCKh T nteStina,H0rmOneS - G B J Green ' R-en P ess N y 169 
15 CCK hasbeenimp|jcated|> , terafe as a physio.ogica. satiety hormone ' 

^r s T p r e re9u,ation ' see De,,a - Ferra **ni 

(1979). Saito etal.. Nature. 289. 599 M9 8 l> g p <i mi H, tr . 

A.. S.unfcand and ElsJr^Z^SZl 
(1984). as a regula.br of gallbladder con.rac.ion and panose™! 
20 secrebon. an inhibit 0, gasttc emptying, and as a nauZntZ^a A J 

s^onL, IT' * " iS 2 PeP ' ide inV0 ' Ved — i*-n 
25 CCkL oI n ' G11.3. ( 19 92 T 

s,ruc,urai homo, ° 9 ' ,n —pU* 

CCK-A and CCK-B. and both have bean found in .he periphery and central 
nervous systems. I. has recentiy been reported ma, CCK-B Z^oT£ 
30 s,m,.ar to ,ha gastrin receplor. see Pisegna. J.R.. de Weerth A Huoni 7 
WanK S.A. B/ocrier, s^y, Re, Commun. ». M^TcCK A 

feceptors are iocated predominantly in pariphera, tissues including 

flbers. CCK-A receptors are found to a lesser extent in the brain see T H 
>S Moran, ef a/., Brarri Res., 362. 175-179 (19S6), D.R Hill efa SrTfe, 
^ 5 101. ,199b,, D.R. Hi, efa, He^U 89. 133 , 99^ w 
Barret, ef el.. Mo/. Pharmacol.. 36. 235, (1989) D R Hill 
-0. ,070,1990,, V. Daugeefa, ^^^^ 
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Craw,.,. Trends P ham . Sd „ ss , £t£, U&A - 4923 »1 AN. 
The literature in the CCK flra 
5 surrounding CCK antagonist ^^.T^ 

and treating oncoiogic disorders in oil , ' nCr6aSe ° f f °° d intake 

benzodiazepines see B P T rt,CU,arre,atln 9to 1,4-and 1,5- 

published April 28. 1993, EPO 0 523^ - ( EP ° ° 538 945 > 
W 0284 256. published 28 September 1988 anJT ^ 2 °' 1 " 3 ' EP ° 
anxiety, arousal, neuroleptic agents and nl w ° 9 * re9U,atio » * 

Crawley. s^ a , Singh, ^ iT^T^ ^'S^ - ^ 
(1991). ' ' S/ ' Pr0a ^ ^ad. Sc/. 1/S.A, 88. 1130 

On the other hann 

Asm, ef a/, /nft Cogence on Obestfy aol?! ! ' * a/ ' K E 
suggested that CCK acts in the penph^ ^ T ^ " been 
directly on the brain to produce SJ^EE 7? *** "* ™ 
Neuroscience Abstr., 4, 180 (1978) LTnT' a ° d Cushin - B.J.. 
20 Htemo, R., and SimansKy, k2!I1^^^ * ^ ^ J ' 
having CCK agonist activity have beerweDnrt ! 9 ' (1981 > Co ^nds 
analogues, see U.S patenT No I Z ,1? * * inC ' Ude P e P tide 
Member 1991. K s" ^ ITT^ 

However, to our knowledge 1^n^ ' ' ^ (1 " 0) - 
25 disclosed as having CCK-A aoon J'L T ^ haVe not bea " 
C Li, rriM ,. tf w * M agonist activity, nor has the 

CH 2 CON(,so P ropy|)( P henyl) substituent at h* w 7 
benzodiazepine molecule been specif P ° S ' t,0n ° f the *.«- 

Present invention have been found S CCK A ^ C ° mP0U * * * e 
therefore may be useful in part for inhibmn -00n " t aCtivit * and 

-nsulin dependent diabetes problems aZS ^ ^'^'ar and non- 
conditions, and for treating Lsl S^ T **** 0VerWei 9* 
pancreatic secretion. 9 dder Stas,s and borders of 

maintenance of (h. foKowing sluco £ ° e ^ T « ""^ 
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Patent 5,187,154, which is incorporated herein by reference. The CCK-A agonist 
compounds of the present invention are therefore useful for treatment of diabetes in 
humans through stabilization of these glucose metabolic indicators. 

Thus the present invention provides a novel method of inducing a 
Cholescystokinin-A receptor agonist response in a mammal in need of 
treatment of a gastrointestinal or central nervous system related disease 
which comprises administering to such mammal an effective amount of a 1,4- 
benzodiazepine compound of the following formula (I): 



(I) 




(CH 2 ) n (NH) p (CO) q (NH) r R3 
R 4 



It 
1 1 
1 1 

R s 

wherein: 

R 1 is selected from the group consisting of Ci- 6 alkyl, C 3 . 6 cycloalkyl, 
phenyl, or phenyl mono-, di-, or trisubstituted independently with hydroxy, C v 
6 alkyl, C^alkyl substituted with 1-8 fluorine atoms, Ci- 6 alkoxy, carboxyCi. ' 
ealkoxy, halo, amino. mono-ordi(Ci-6alkyl)amino, -COO(Ci^alkyl), C-,. 
6 alkylthio, carboxymethylthio, trifluoromethylsulfonylamino, phenylCi- 6 alkoxy, 
Ci^alkylsulfonyl or Ci^alkylsulfinyl substituents; 

R 2 is selected from the group consisting of C 3 -e alkyl. C 3 - 6 cycloalkyl, 
C 3 -6alkenyl. benzyl, phenylCi- 3 alkyl or phenyl mono-, di-, or trisubstituted ' 
independently in the ortho or para positions with hydroxy. C^alkyl, Ci- 
ealkoxy, cyario. benzyloxy, pyrrolidino, morpholino. carboxyd-ealkoxy. halo, 
amino, mono- or di(Ci-6alkyl)amino, -COO(Ci-6alkyl). C^alkylthio, 
carboxymethylthio, trifluoromethyl. trifluoromethylsulfonylamino, phenylCi- 
6 alkoxy, C^ealkylsulfonyl or C^alkylsulfinyl substituents; or 
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mnn T lR ^° 9e * erf0 ™ 1 ^^ 

mono-, dh ortnsubstituted independently with Chalky.. C^alkoxy or 
halogen substituents; 

n is an integer selected from the group consisting of 0, 1 2 or 3- 
pis the integer 0 or 1; ' ' ' 

qis the integer 0 or 1; 

r is the integer 0 or 1, provided that when q is 0 then r is 0- 

,ssele ctedfrom the group consisting of hydrogen Ci^alkvl C< 
scyc.oa.kyl, pheny., pheny. mono-, di, or trisubsti Jed L££?£c> 
ea ky,, hydroxy. C, 6 a.koxy, halogen, amino, mono- or «£*J^ 
n.tro, carboxy, -COO(C^a.ky.,, carboxyCvealkoxy. carboxy Cl 6 a M 
carboxymethylthio. heteroary,. mono- or d^^kyOaminoC Ja ky T 

eZrT* l 7n7^\ C ^ m °- - S0 ^1-6a,ky, -S0 V NH( C1 . 
fr^rnnf 3 ' ^ <CH&CH, -(CH 2 ) v COOH - 

(CH^COOfCLealkyl), -(CH^SCHa, -(CH 2 ) v SOCH 3 -(CH 2 ) SO,CH 
(CJJ^ONH, -SCH 2 COOH. -CONH(S0 2 CH 3 ), -CONH(S0 2 C^)^ " 

CH 2 vN(C^a.ky.) 2 . -(CH 2 ) v NH(S0 2 CF3),-(CH 2 ) v N(S0 2 CF 3 )(C 1 ilkvn 
CH 2 vS0 2 NHCO(C 1 ^a I ky,) l ^SO^a.ky ^^)CO( Cl XT " 
CH 2 ) v CONHS0 2 (C^a.k yl ), -(CH 2 ) v CO N (C^alkyOS0 2 C 6 a ky ' 
aoth^T 6 r^ H ^° R78 ~ts. heteroary,! subs^' ter oary, 
napthyl. b.cyc.oheteroaryl or substituted bicycloheteroaryl, provided when R3 
.s oxad,azole then R< is not hydrogen, further provided when n 1 ot a a 
* 0 and r is 0 then R3 is not 2 , ndolyl . subs J ed s ' ; P » * Q 

-so.ndo.y., still further provided that when n is 0. p is 1 , q is 1 and r 
R is not 2-indo,y, and substituted indo.y, is bound at the os^n e s „. 
~ " ^ — ■ P ^ 1. q is 1 and r is 0 the'n R3 

coo££5£^ - S03K - S02CH3 - - so ^ **** - 

R7 is hydrogen, Cealkyl, C^cydoalkyl, -CH 2 C 6 H 5 . -CH 2 COOH - 
CH 2 CONH 2 , -CH 2 CONH(C^a.kyl), -CH.CON^^ 1 r ' 

vis an integer selected from the group consisting of 0 1 or 2 ' 
w ,s an integer selected from the group consisting of 0, 1 or 2; 
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R 4 is selected from the group consisting of hydrogen, Ci^alkyl, 
halogen, Ci^alkoxy, Ci-6alkoxyCi-3alkyi ( carboxyCi-3alkyl or Cil 
6alkoxycarbonylCi-3alkyl; 

X is nitrogen, nitroso, or NR8, provided that when X is nitrogen or 

5 nitroso then is a double bond between X and the C-5 position of 

the diazepine ring, and is a single bond when X is NR 8 ; 

R 8 is selected from the group consisting of hydrogen, Ci-6alkyl or 
(CH 2 ) k R 9 ; 

k is an integer selected from the group consisting of 0, 1 , 2, 3 or 4; 
10 R 9 is selected from the group consisting of amino, mono- or di(C-|. 

6alkyl)amino, pyrrolidine, morpholinyl, piperidinyl, piperazinyl, phenyl, 
nitro, carboxyl, carboxamide, hydroxy!, heteroaryl, -COO(Ci-6alkyl), - 
CONH(Ci. 6 alkyl), -SOt(Ci^alkyl), -SOtNHCCvealkyl), -SO t CF 3 , - 
SOtC 6 H 5( -O(Ci^alkyl) or -CON(Ci. 6 alkyl) 2 ; 
15 t is an integer selected from the group consisting of 0, 1 or 2; 

m is an integer selected from the group consisting of 0, 1, 2, or 3, 
R 5 is selected from the group consisting of hydrogen. C1-C6 alkyl, 
C3-C7 cycloalkyl, oxygen, phenyl, phenyl mono or di-substituted with 
halogen substituents, heteroaryl, substituted heteroaryl or 5, 6 or 7 
20 membered saturated heterocycle, provided that when R 5 is oxygen and 

m is 0 then is a double bond between R* and the C-5 position of 

the diazepine ring, and is a single bond when R 5 is not oxygen; or 

XR 5 together form a heteroaryl or substituted heteraryl where X is 

nitrogen, provided is a double bond between R5 and the C-5 

25 position of the diazepine ring and m is 0; 

Y and Z are independently hydrogen or halogen; 
5, 6 or 7 membered saturated heterocycle in more detail is a 5, 6 or 7 
membered saturated heterocycle interrupted by 1 , 2, 3, or 4 N or O 
heteroatoms, with the proviso that any two O atoms are not bonded to each 
30 other; 

heteroaryl in more detail includes a 5 or 6 membered aromatic ring 
optionally interrupted by 1, 2, 3 or 4 N, S, or O heteroatoms, with the proviso 
that any two O or S atoms are not bonded to each other; 

substituted heteroaryl in more detail includes heteroaryl mono-, di- 
35 , or trisubstituted independently with hydroxy, C1 ^alkyl, Ci^alkoxy, 

carboxyCi-6alkoxy, halogen, amino, mono-ordi(Ci-6alkyl)amino, nitro, * 
carboxy, -C00(Ci-6alkyl), -CONH(Ci^alkyl), C^alkylthio, 
carbosamide, carboxymethylthio, phenyl; benzyl, benzoxy, cyano, 
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S0 2 NH(C 1-ealkyl). -S0 2 CF 3 or-SO z C 6 H 5 .p y rrolidinyl,morpholinyl 
p.pendmyl, p.perazinyl, trifluoromelhylsulfonylamino, phenyKvealkoxy 
5 sultZts C ^ a,ky,SU,finyl ' P ^ c ~de, orheteroa^i 

z is an integer selected from the group consisting of 0 1 or 2' 
b.cycloheteroaryl in more detail is a 9 or 10 membered bicyclo 
aromat,c nng interrupted by 1. 2, 3 or 4 N, O or S heteroatoms, with the 

1 0 l : ° ^ ^ ° " S heter ° at0ms are ™* bonded to each other with 
10 the further prov.so that bicycloheteroaryl is not quinoline- 

mono S ri UbSt T d ^ iCyCl0heter0ar y , in ™ re detail includes bicyclo heteroary, 
mono-, d.-, or tnsubstituted independently with hydroxy, (Chalky!) Ci 

15 ^ e P o '; armaCeUtica,, y acce * able acid-addition or organic base-addition sa,t 

T ^ e P resen * 'mention also provides for the use of a compound of 
formula (1) ,n the manufacture of a medicament for the treatment of 

20 b"nem° nS m ° dU,ati0n ° f ^ ^ ° f 9aStrin » CCK is « 'nerapeutic 



One aspect of the invention includes using compounds of formula 
NR ! R 2 

da) 



(la): 




W(CH 2 ) n (NH) p (CO) q (NHXR3 



(CH 2 ) n 




R 5 



25 wherein: 

R 1 is selected from the group consisting of d-C 6 alkyl C 3 
Cecycloalky.. phenyl, or phenyl mono-, di, or trisubstituted independently 
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with hydroxy Chalky.. Chalky, substituted with 1-8 fluorine atoms C, 
^00(Ci-6alkyl). C^alkylth.o. carboxymethylthio. trifluoromethyl 

R2 is selected from the group consisting of C 3 -C 6 alkyl C, 

aajas: tsss- c~r 

NR^r ,k 1 ? ' ^ * C 1-6 alk "sumn yl submenu; or 
mono H . ,09e " Wrfem 1 ^ 3 .^hydro q uinolin ewb .r K «ep n e 

q is the integer 0 or 1 ; 

20 R3 r?!? ° r 1 ' Pr ° Vided that ^ * is 0 ' is 0; 

R3 is selected from the group consisting of hydrogen Ci salkvl c 
6Cyc.oa.ky,. phenyl, phenyl mono, di, or ^substituted 
ea kyl. hydroxy, Cl . 6 a.koxy. ha.ogen. amino, mono- or di( Cl X mil 
n.fro. carboxy. -COO(C^a.ky,). carboxyC^a.koxy, c^oTc 

25 tnfluoromethyl. trifluoromethoxy. d-ea.ky.thio. -SOrfC JaTkT SO MMrr 

(CH 2 ) v COO(Ci^alkyl). -(CH 2 ) V SCH 3 -fCH,l sorw YT,T " * 

(CH 2 )vN(C 1 . 8 alkyl 2 . -(CH 2 ) v NH(S0 2 CF 3 ) -fCH^ w^n Vrr ,«T 

(CH 2 )„NHR S or - ( CH JW >R 7 submenu. he,,™* he la^ ' ',Med 

5 fuo2, , ! mn0 ' m0n °" ° r di ( c '^'M)amino. phony, or bLrf 
. substrtuems. napthy,. Wcycloheteroary! or bioydohateroaryl IN .,ZL 
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R6 is hydrogen. Cl . 6 alkyl. -S0 3 H. -S0 2 CH 3 . -S0 2 CF 3 , -S0 2 C 6 H s - 
COO(C 4 H 9 ) or -COO(CH 2 C 6 H 5 ); 

R 7 is hydrogen. Ci. 6 alkyl. C^cycloalkyl, -CH 2 C 6 H 5 , -CH 2 COOH - 
CH 2 CONH 2 . -CH 2 CONH(Ci^alkyl). -CH 2 CON(C 1 . 6 alkyl)2 or 

v is an integer selected from the group consisting of 0, 1 or 2 
w is an integer selected from the group consisting of 0, 1 or 2; 
R 4 is selected from the group consisting of hydrogen, halogen Ci 

ealkyl. d-ealkoxy, Ci. 6 alkoxyCi. 3 alkyl. carboxyCi. 3 alkyl or C1 

6alkoxycarbonylC i. 3 alkyl ; 

p is 1 X ' S nitr ° 96n ° r n ' trOS0, provided tnat wnen R2 is methoxyphenyl, 
q is 1 and r is 0 then X is nitroso; 

m is an integer selected from the group consisting of 0, 1. 2. or 3- 
R 5 is selected from the group consisting of hydrogen. Ci-C 6 alkyl 
C5-7 cycloalkyl, phenyl or phenyl mono- or di-ortho-substituted 
independently with halogen substituents, or a heteroaryl selected from the 
group consisting of pyridyl. pyrimidinyl. pyridazinyl. pyrazinyl furanyl 
th.ophenyl. pyrrolyl. oxazolyl, thiazolyl. imidazolyl. pyrazolyl. isoxazolyl 
.sothiazolyl, oxadiazolyl. thiazolyl, thiadiazolyl. pyrrolidinyl. piperidinyl ' 
morpholinyl or thiomorpholinyl. where such heteroaryl may be mono- or di- 
ortho-substituted independently with halogen, Chalky!, nitro. carboxyl Ci 
ealkoxycarbonyl, C^alkoxy. CLealkylthio. amino or mono- or di(Ci 
6alkyl)amino substituents; ' 
Z is hydrogen or halogen; 

heteroaryl in more detail includes a 5 or 6 membered aromatic ring 
optionally interrupted by 1, 2, 3 or 4 N, S. or O heteroatoms. with the proviso 
that any two 0 or S atoms are not bonded to each other; 

substituted heteroaryl in more detail includes heteroaryl mono- di- or 
tnsubstituted independently with Ci- 6 alkyl or phenyl; 
or a pharmaceutically acceptable acid-addition or base-addition salt 
thereof. 



The method in particular includes using the following groups of formula 

(la): 
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cv prap> " or More ^ 

2 ' s R .^rr nien " y ' Pheni " Sroup op,ional "' by a group 

Muo orothoxy. pyrrolioino or morpholino and preferably the 
subst,tuent is in the pera position. More convenien.lv R* VL , 
optionally substituted by methoxy or *mm£Z?£££% „ 
phenyl or 4-methoxyphenyl. rrererably R is 

3 ' hyl'Z Z iS a,nVen ' en " y Mm9en ° r " u ™ e and ™* P-tw-tr 

4. R 4 is conveniently hydrogen. 

5. The integer m is conveniently zero and R s is phenyl Cw alkvi • „ 
-thy,, Cs - 7 cycloa-M e.g. cyc.ohexy, or pyrioy, e g 



X is conveniently N or nitroso. 



8. 



9. 



When n is zero, p and q are conveniently 1 and r is zero or 1 ink,- 

When n is 1q is conveniently zero. Within this, group q and r are 
convemently both either zero or 1 . When q and r are zero R* ,s 
conven.entlyindolyle.g. 3-indo.y.. When q and r are both i R ' is 

R 1 is isopropyl. R* is p h eny, or 4-methoxyphenyl, Z is hydrogen m is 
zero.R , s phenyl, methyl, cyclohexyl or 3-pyridyl R^.i»J^ i* 
Nornitroso.Withinthisc,asspre f ened g r^ 



9 
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P. q and r are zero and R* is S-indolyl. ' nd ° ,y ' ° f n ,S 1 

10. R 1 is phenyl; 
R2 is isopropyl. 

R^c, Mfromlhegroupconsis , ingofpropy| isopropyuuww 

.12. nisOorl; 
Pis 1; 
qis1; 

13. nisOorl; 
pis 1; 
qis 1; 

25 ris1; 

^^^pconsis^o,,^. subslituled ph9ny( 
7-indazoly|. 

30 14. R4 i S hydrogen. 

15 o^,:r eafrom,he9roupconsi ^«^.c.,a I M. fluoro 

35 16. Xisnitroso. 

R is C5.7 cycloalkyl. 

17. R1 is phenyl; 
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R 2 is C 3 -6 alkyl. 
n is 0 or 1 ; 
Pis 1; 
qis 1; 
5 risOoM; 

R 3 is selected from the group consisting of hydrogen, hydroxy 
carboxy phenyl, substituted phenyl, indolyl. ^carboxymethy/jindoly. 
N-(C^al k ylcarbonylmethyl)indolyl, indazole or phenylC^alkoxy 

1 0 or fiuoTo fr0m 9rOUP C ° nSiStin9 ° f Hydr ° 9en - Cl - salk >"- chlor ° 

m isOor 1; 

R5 is selected from the group consisting of Ci-C 6 alkyl, phenyl, or 
a saturated 5, 6, or 7 mernbered ring optionally interrupted by 1 2 
3, or 4 N, S, or 0 heteroatoms, with the proviso that any two O or ' 
a S atoms are not bonded to each other; 

Z is hydrogen. 

18. R1 is isopropyl; 
R 2 is phenyl; 
0 n is 0; 

pis1; 
q is 1; 
r is 1 ; 

R 3 is carboxyphenyl; 
» R 4 is hydrogen; 

m is 0; 
R 5 is phenyl; 
Z is hydrogen. 

19. R 1 is isopropyl; 

R 2 is methoxyphenyl; 
n is 0; 
P is 1; 
q is 1; 
r is 1; 

R 3 is carboxyphenyl; 
R 4 is hydrogen; 
m is 0; 
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R 5 is phenyl; 
Z is hydrogen. 

20. R1 is isopropyt; 
5 R2 js methoxyphenyl; 

n is 0; 
pisl; 
qis1; 
r is 1; 

10 R3 i s phenyl; 

R 4 is hydrogen; 
m is 0; 

R 5 is cyclohexyl; 
Z is hydrogen. 

15 

21. R 1 is isopropyl; 

R 2 is p-methoxyphenyl; 
n is 0; 
pis 1; 

20 q is 1 ; 

ris 1; 

R 3 is phenyl; 
R 4 is hydrogen; 
m is 0; 
25 R5 j s methyl; 

Y and Z are hydrogen. 

22. X is nitroso 

R 5 is cyclohexyl. 
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The method in particular in addition to inducing a Cholescystokinin-A 
receptor agonist response by administering the mammal an effective amount 
of a 1 ,4-benzodiazepine compound of the formula (I) may also include 
5 inducing a Cholescystokinin-B receptor antagonist response in a mammal. 

The invention further comprises 1 ^benzodiazepine compounds of 
formula (la) wherein: 

R 1 is selected from the group consisting of hydrogen, C1-C6 alkyl, C3- 
10 C6cycloalkyl, phenyl, or phenyl mono-, di-, or trisubstituted independently 
with hydroxy, C^alkyl, Ci- 6 alkoxy, carboxyCi. 6 alkoxy, halogen, amino, 
mono- or di(C^alkyl)amino, nitro, carboxy, -C00(Ci-6alkyl), C^alkylthio, 
carboxymethylthio, trifluoromethyl, trifluoromethylsulfonylamino, phenylCi. 
6alkoxy or heteroaryl substituents; 
15 R2 is selected from the group consisting of hydrogen, C1-C6 alkyl, 

phenyl, phenylCi-C3alkyl or phenyl mono-, di-, or trisubstituted independently 
with hydroxy, Chalky!, Ci- 6 alkoxy, carboxyCi^alkoxy, halogen, amino, 
mono- or difd^alkyOamino, nitro, carboxy, -COO(Ci^alkyl), C^alkylthio, 
carboxymethylthio, trifluoromethyl, trifluoromethylsulfonylamino, phenylCv 
20 6alkoxy or heteroaryl substituents; or 

NR1R2 together form 1,2,3,4-tetrahydroquinoline mono-, di-, or 
trisubstituted with halogen substituents; 

n is an integer selected from the group consisting of 0, 1, 2, or 3; 

p is the integer 0 or 1 ; 
25 qisl; 

r is 0; 

R 3 is selected from the group consisting of hydrogen, phenyl mono-, 
di-, or trisubstituted independently with trifluoromethylsulfonylamino, 
phenylCi^alkoxy or heteroaryl substituents, (substituted phenyl)amino 
30 wherein said substituted phenyl is mono-, di-, or trisubstituted independently 
with trifluoromethylsulfonylamino, phenylCi-6alkoxy or heteroaryl 
substituents, N-(carboxymethyl)indolyl or 
N-(C 1 -6alkylcarbony Imethy l)indoly I; 

R 4 is selected from the group consisting of hydrogen, halogen, or C1- 

35 6 alkyl; 

X is nitrogen or nitroso; 

m is an integer selected from the group consisting of 0, 1 , 2, or 3; 
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R 5 is selected from the grouo eonQicti™ ~< u , 
Pheny,, p he „ yI mono ., di . „ ^ ^ 

<*(C M .M,a mi „o, nfro. caC~X) cTaikT" * 
5 trifluoromelhyl, m J^ s * ' 

nt ohat ^ emberK,ring0P ' i0na,, ' inte ™P'«'^1 2 3 or 4 

i«tsr ,he that - ° ~ ' 

10 2 is hydrogen or halogen- 

« any N» 0 or's J. It ZtZl ^ ea*r l0mS ' "* ^ 

10 

Particular compounds of formula (la) include: 



25 



A- R 1 is isopropyl; 
R 2 is phenyl. 

B. 



4-° jTyitzr ,hs sroup consis,in ° °' 0, 

30 SC* ^ ^ Sr ° UP * W« *°P"P» W y, or 

C nisOorl; 
pisl; 



35 



substituted pheny, is mono-. (SUbst,tuted Phenyl)am,no wherein said 
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di-, or trisubstituted independently with trifluoromethylsulfonylamino, 
phenylCi^alkoxy orheteroaryl substituents, N-(carboxymethyl)indolyl, N-<C r 
6 aikylcarbonylmethyl)indolyl; 

5 D. R4 is selected from the group consisting of hydrogen or Chalky!. 

E. misOorl; 

R 5 is selected from the group consisting of C1-C6 alkyl, phenyl, or 
a saturated 5, 6, or 7 membered ring optionally interrupted by 1 , 2, 3, or 
10 4 N, S, or O heteroatoms, with the proviso that any two O or S atoms are 
not bonded to each other. 

F. R1 is Ci. 6 alkyl; 
R 2 is phenyl; 

15 nisOorl; 
P is 1; 

R 3 is selected from the group consisting of phenyl mono-, di-, or 
trisubstituted independently with trifluoromethylsulfonylamino, phenylCi. 
ealkoxy or heteroaryl substituents, (substituted phenyl)amino wherein said 
substituted phenyl is mono-, di- or trisubstituted independently with 
trifluoromethylsulfonylamino, phenylCi^alkoxy or heteroaryl substituents, N- 
(carboxymethyl)indolyl, N-(Ci. 6 alkylcarbonylmethyl)indolyl; 
R 4 is hydrogen of Ci-ealkyI; 
misOoM; 

R 5 is selected from the group consisting of C1-C6 alkyl, phenyl, or 
a saturated 5, 6, or 7 membered ring optionally interrupted by 1, 2, 3, or 
4 N, S, or O heteroatoms, with the proviso that any two O or S atoms are 
not bonded to each other. 

The invention still further comprises 1 ,4-benzodiazapine compounds of 
the formula (la) wherein: 

R1 is selected from the group consisting of hydrogen, d-C 6 alkyl, C 3 - 
C6cycloalkyl, phenyl, or phenyl mono-, di-, or trisubstituted independently 
with hydroxy, carboxyd-ealkoxy, halogen, amino, mono- or di(Ci. 
6 alkyl)amino, carboxy, -COO(Ci-ealkyl), C^alkylthio, carboxymethylthio, 
trifluoromethylsulfonylamino, phenylCi. 6 alkoxy or heteroaryl substituents; 

R 2 is selected from the group consisting of phenylCi-C3alkyl or phenyl 
mono-, di-, or trisubstituted independently with hydroxy, carboxyd^alkoxy, 
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amino, mono- or di(Ci^alkyl)amino f carboxy -COOrr^u, n 

p : ."'str from *• 9roup consis,in9 wo ' 2 « * 

q is 1; 
r is 0; 

10 R 3 is selected from the group consisting of indolyl N- 

-5 « M . R< ' S *" ' he 9r °^ * "ydrogen. ha,o g en. or C, 

to each other; ° orS atoms are not bonded 

2 hydrogen or halogen- 

oarooxy, COOfCi-ealkyl). C^alkylthio. oarboxymethylthio 
«*Mb« Csalkylsutfny, orheteroaryl rubsLlnte 

•ha. any two O or's Jj" * ' B obl^o ^3""' * *»*» 

py TO ,e. pyrazoie, WdJTr^JS "T* 
pyran or thiophena; ' 0k telra 2°'e. ("ran, 

substituted heteroaryl In more detail includes heteroarvl ™w, „• 
trtsubsbtuted independently wnh Cealkyl or phenyl ' °' 

°-^™«^.cce Pte b,ea=«.dd,»dn.r , basa^d iti onaaH 
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Still further particular compounds of formula (la) include: 

a. R 1 is isopropy); 
5 R 2 is di(Ci-6alkyl)aminophenyl. 

b. 

R 1 is selected from the group consisting of phenyl, 4-methoxyphenyl or 
4-dimethylaminophenyl; 
10 R 2 is selected from the group consisting of propyl, isopropyl, butyl or 

cyclohexyl. 

c. n is 0 or 1 ; 
P is 1; 

15 R 3 is selected from the group consisting of indolyl, N- 

(carboxymethyl)indolyl, N-(Ci-6alkylcarbonylmethyl)indolyi, indazoleamino, 
benzoxy, phenylamino, phenyl mono-, di-, or trisubstituted independently with 
amino, halogen, trifluoromethylsulfonylamino, phenylCi.6alkoxy or heteroaryl 
substituents, (substituted phenyl)amino wherein said substituted phenyl is 

20 mono-, di-, or trisubstituted independently with carboxy, halogen, 

trifluoromethylsulfonylamino, phenylCi-ealkoxy or heteroaryl substituents. 

d. R 4 is selected from the group consisting or hydrogen or Ci^alkyL 

25 e. misOorl; 

R 5 is selected from the group consisting of C1-C6 alkyl, phenyl, or a 
saturated 5, 6, or 7 membered ring optionally interrupted by 1 , 2, 3, or 4 N, S, 
or 0 heteroatoms, with the proviso that any two O or S atoms are not bonded 
to each other. 

30 

f. R 1 is isopropyl; 

R 2 is di(Ci-6alkyl)aminophenyl; 
n is 0 or 1 ; 
P is 1; 

35 R 3 is selected from the group consisting of indolyl, N- 

(carboxymethyl)indolyl, N-(Ci-6alkylcarbonylmethyl)indolyI, indazole, 
benzoxy, phenyl, phenyl mono-, dh, or trisubstituted independently with 
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amino, carboxy. halogen, trifluoromethylsulfonylamino, phenylC^alkoxy or 
heteroaryl substituents; 

R 4 is hydrogen; 

misOorl; 

R5 is selected from the group consisting of d-C 6 alkyl, phenyl, or 
a saturated 5, 6, or 7 membered ring optionally interrupted by 1 2 3 or 
4 N, S, or O heteroatoms. with the proviso that any two O or S atoms are 
not bonded to each other. 



"10 9 R 1 is isopropyl; 

R 2 is dimethylaminophenyl 
n is 0; 
pis 1; 

R 3 is carboxyphenylamino; 
1 $ R 4 is hydrogen; 

m is 0; 
R 5 is phenyl; 
Z is hydrogen. 
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The invention still even further comprises 1,4-benzodiazapine 
compounds of the formula (la) wherein: 

R1 is selected from the group consisting of hydrogen, d-C 6 alkyl C 3 - 
C 6 cycloalkyl, phenyl, or substituted phenyl; 

R2 is selected from the group consisting of hydrogen, d-C 6 alkyl 
25 phenyl, phenyld-C 3 alkyl or substituted phenyl; or 

NR1R2 together form 1,2,3,4-tetrahydroquinoline or 1 2 3 4- 
tetrahydroquinoline mono-, di-, or trisubstituted independentiy'with Cl . 6 alk y l 
d-6alkoxy or halogen substituents; 

n is an integer selected from the group consisting of 0 1 2 or 3- 
30 pis the integer 0 or 1; ~ ' ' 

q is the integer 0 or 1; 

r is the integer 0 or 1, provided that when q is 0 then r is 0- 

R 3 is selected from the group consisting of hydrogen phenyl 
subst.tuted phenyl, heteroaryl, indolyl, N-(carboxymethyl)indolyl N-id 
35 6alkylcarbonylmethyl)indolyl,phenylCi^alkoxyorinda 2 ole; 

R 4 is selected from the group consisting of d. 6 alkoxy, d 
ealkoxymethyl, carboxymethyl or d-ealkoxycarbonylmethyl; 

X is selected from the group consisting of nitrogen or nitroso; 



18 



WO 95728399 



PCT/EP95/01335 



m is an integer selected from the group consisting of 0, 1, 2, or 3; 

R 5 is selected from the group consisting of hydrogen, Ci-C$ alkyl, 
phenyl, substituted phenyl, Ci«C6 alkenyl, or a saturated 5, 6, or 7 
membered ring optionally interrupted by 1, 2 t 3, or 4 N t S, or O 
5 heteroatoms, with the proviso that any two O or S atoms are not bonded 
to each other; 

Z is selected from the group consisting of hydrogen or halogen; 
substituted phenyl in more detail includes phenyl mono-, di-, or 
trisubstituted independently with hydroxy, Ci^alkyl, Ci. 6 alkoxy, 
10 carboxyCi-6alkoxy, halogen, amino, mono- or di(Ci-6alkyl)amino, nitro, 
carboxy, -COO(Ci^alkyl), C^alkylthio, carboxymethylthio, 
trifluoromethyl, trifluoromethylsulfonylamino, phenylCi^alkoxy, C-j. 
6alkylsulfonyl, C^alkylsulfinyl or heteroaryl substituents; 

heteroaryl in more detail includes a 5 or 6 membered aromatic ring 
1 5 optionally interrupted by 1 , 2, 3 or 4 N, S, or 0 heteroatoms, with the proviso 
that any two 0 or S atoms are not bonded to each other, e.g. pyridine, 
pyrimidine, pyrrole, pyrazole, imidazole, thiazole, triazole, tetrazole, furan, 
pyran or thiophene; 

substituted heteroaryl in more detail includes heteroaryl mono-, di-, or 
20 trisubstituted independently with Chalky! or phenyl; 

or a pharmaceutical^ acceptable acid-addition or base-addition salt 
thereof. 

The invention still even further additionally comprises 1,4- 
benzodiazapine compounds of the formula (lb): 




R 5 



wherein: 
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R1 »s Elected from the group consisting of Cl -C 6 alkyl, C 3 - 
Cecycloalkyl. pheny,, orph nyl mono-, di-, or Substituted independent* 
w«h hydroxy, C^alkyl, C^alkyl substituted with 1-8 fluorine atoms C 
ealkoxy, carboxyC^alkoxy. fluoro, amino, mono- or di(Ci salkvDaminn 

^ 0(Cl t k r ,) ' Cl ^ ,kylthi0 ' ~ethy,thio. trifluol^r ' 
tnfluoromethylsulfonylamino, phenyl Cl . 6 alkoxy, C, .alkylsulfonv or c 
ealkylsulfinyl substituents- H-Saikylsulfonyl or C u 

SS^Er* cyano ' ben2y,oxy ' pyTOIidino ' mo ' ph °»™' 

6 a koxy, chloro. ammo, mono- or di(C,.ealkyl)amino, -COO(C,*alkvh L 
salMWo. ca*oxyme,hy„hio. ™uorome,hyl, trmuoromem taCam^o" 

15 ' ^CT' ?r kylSU " 0ny ' °' C ^»*'«*y, auUu.1 7 ' 
mono h ° 9ether,om ' '.".^etrahydroquinokne o, benzazepine 

n is an integer selected from the group consisting of 0 1 2 or 3 
Pis an integer selected from the group consisting of OorV ' 
q is an integer selected from the group consisting of 0 or 1 

then , IT ' nte9er Se ' eCted 9roUP 0 " ^ « when q is 0 

is seleaed from the group consisting of hydrogen C, ealkvl c. 

25 eetkyl, hydroxy, Cealkoxy, hatogen. amino, mono- or di,C, J2T 
ni.ro, carooxy. -COOfC^kyl), carooxyCealkoxy, 
oarooxymethylthio, heteroaryl. mono- or di(C M alky,)aminoS « 
tnfluoromethyl, trifluoromethoxy, Cealkylthio. -SOJCl«lkvn SO NHtr 
ealkyl), - SOv CF 3 or -SO^eHs, -<CH 2)> ,N0 2 , -(CHatc^, C OOH 

'0 (CH 2)v COO(C,. s alky,,, -<CH 2 ) V SCH 3 . KC«5.2o3i^SSSr " 
CH^CONH,, -SCH 2 COOH, -CONH,S0 2 CH 3) , -CONh'sO Sa ' ' ' 

W.NtCt^aPkylb, ^CH^HtsOjCFaHCH^SOjCFjKc'ealkvn 

CH.l.CONHSO.fC.eelkyl). -(CHaWONfC^sojc £2 ' 
5 (CH 2)vNHR a or -(CH^R' aubstituente. heteroa^ pro ictelthen * is 
oxadtazol. men R< ie no, hydrogen, heteroary, substLd J££,% 
ealkyl. hydroxy, nrtro. cyano, carooxy, C,. 6 alkoxy. benzoxy -COO(C«alkvn 
ammo, mco- or di^alkyDamino. pheny, or benzyl sub*enTs „XT 
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bicycloheteroaryl or bicycloheteroaryl N-substituted independently with 
hydroxy, carboxyalkyl, phenyl, heteroaryl, Ci^alkoxy orcyano substituents, 
further provided when n is 1 , p is 0, q is 0 and r is 0 then heteroaryl, 
substituted heteroaryl, bicycloheteroaryl and substituted bicycloheteroaryl are 
5 bound at the 3 position, still further provided that when n is 0, p is 1 , q is 1 
and r is o then heteraryl, substituted heteroaryl, bicycloheteroaryl and 
substituted bicycloheteroaryl are bound at the 2 position; 

R 6 is hydrogen, alkyl, -S0 3 H. -S0 2 CH 3 . -S0 2 CF 3 , -S0 2 C 6 H 5 - 
COO(C 4 H 9 ) or -COO(CH 2 C 6 H5); 
10 R7 j s hydrogen, Chalky!, C 3 -scycloalkyl, -CH 2 C 6 H 5 , -CH 2 COOH, - 

CH 2 CONH 2 , -CHzCONHfCLealkyl), -CH 2 CON(C^alkyl) 2 or 

/~~\ / \ 

(CH^CO — O {CHAC0 _^ ^ N _ Rfi 

v is an integer selected from the group consisting of 0, 1 or 2; 
15 w is an integer selected from the group consisting of 0 f 1 or 2; 

R 4 is selected from the group consisting of hydrogen, halogen, or Ci. 

ealkyl; 

X is selected from the group consisting of nitrogen, nitroso or NR 8 ; 
R 8 is selected from the group consisting of hydrogen, Chalky! or 
20 (CH 2 ) k R 9 ; 

k is an integer selected from the group consisting of 1 , 2, 3 or 4; 

R 9 is selected from the group consisting of amino, mono- or di(Ci. 
6alkyl)amino, pyrrolidinyl, morpholinyl, piperidinyl, piperazinyl, phenyl, 
nitro, carboxyl, carboxamide, hydroxyl, heteroaryl, -COO(Ci^alkyl), - 
25 CONH(Ci^alkyl), -SOt(Ci^alkyl), -SOtNHfCi-ealkyl), -SO t CF 3 , - 
SO t C 6 H 5l -0(Ci-6alkyl) or -CON(Ci^alkyl) 2; 

t is an integer selected from the group consisting of 0, 1 or 2; 

R 5 is oxygen; or 

XR 5 together form a heteroaryl or substituted heteraryl where X is 
30 nitrogen; 

Y is H f Ci-6alkyl or halogen; 

heteroaryl in more detail includes a 5 or 6 membered aromatic ring 
optionally interrupted by 1 , 2, 3 or 4 N, S, or O heteroatoms, with the proviso 
that any two O or S atoms are not bonded to each other; 
35 substituted heteroaryl in more detail includes heteroaryl mono-, di- 

, ortrisubstituted independently with hydroxy, Chalky!, Ci^alkoxy, 
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ZT^T?- ha '° 9en " amin °' m ° n °- 0r di (Ci- 6 alkyl)amino. nitro, 
carboxy, -COO(Ci^alky.), -CONH(Ci^alkyl), C^alkylthio 

carbosamide, carboxymethylthio, trifluoromethyl, -C0NH(Ci lealkvll - 
CONHC 1 ^,kyl) 2 ,.S0 2 (C 1 ^a.ky„ I -SO z NH(Ci^l ky „, -SO^or- 
SO z C 6 Hs, pyrrolidinyl, morpholinyl, piperidinyl, piperazinyl 
tr.f1uoromethylsulfonylamino. phenylC^alkoxy, C^alkylsulfonyl Cl 
ealkylsulfinyl, phenyl, carboxamide, or heteroaryl substituents- 

z is an integer selected from the group consisting of 0 1 or 2- 
b.cycloheteroaryl in more detail is a 9 or 10 membered bicyclo 
aromatic ring interrupted by 1, 2. 3 or4 N, O or S heteroatoms. with the 
prov,so that any two 0 or S heteroatoms are not bonded to each other, with 
the further proviso that bicycloheteroaryl is not quinoline' 

mono- SUbSt,tUted biCyC, ° heter0aryl in more detai ' *^'udes bicyclo heteroaryl 

di-, or trisubstituted independently with (C^alkyl), carboxy(Ci^alkyl) 
phenyl(Ci-6alkyl)or(Ci^alkyl)COO(Ci^alkyl)- 

°there h or aCeUtiCa,ly aCC6Ptab ' e aC, ' d - addition or base-addition salt 

Suitable pharmaceutically acceptable salts of the compounds of 
formula (I) .nclude acid addition salts formed with acids e g 
hydrochlorides, hydrobromides, sulfates, alkyl- or arylsulfonates 
(methanesulfonatesorp-toluenesulfonates). phosphates, acetates 
crtrates, succinates, lactates, tartrates, fumarates, and maleates- and 
base salts such as alkali metal salts e.g. sodium salts. The solvates 
may, for example, be hydrates. 

Other salts which are not pharmaceutically acceptable may be 
useful ,n the preparation of compounds of formula (I) and these form a 
further aspect of the invention. 

It is to be understood that the present invention encompasses the 
.nd,v,dua. enantiomers of the compounds represented by formula (I) above as 
we„ as who..y or partially racemic mixtures thereof. The present invention 
also covers the individual enantiomers of the compounds represented by 
formula (I) above as mixtures with diastereoisomers thereof in which one or 
more of the two stereocenters is inverted. 

GENERAL CHEMISTRY PROCEDURES 
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known in th^T* " (0 ^ be Prepared *» 

known ,n the art of organ.c synthesis, as shown in part by the following 

processes A - 1 and schemes 1 -5. For any of these processes adn 

schemes, rt may be necessary and/or desirable to protect sensitive or 

ITh 9 T UPS " Pr0teCt ' n9 9r ° UPS are emp '° yed accordi "9 to standard 
methods of organic synthesis (T. W. Green and P. G. M. Watts (1991) 
Protecting Groups in Om^ni. Jonn Wj|ey & Sons) 

groups are removed at a convenient stage of synthesis using methods 
known from the art. Thus, for example, amino groups may be protected 
10 by a group selected from aralkyl (e.g. benzyl), acyl. or sulfonyl e g 

a.lylsuKonyl. phtha.imide. or tosyl; subsequent removal of the protecting 
group being effected when desired by hydrolysis or hydrogenolysis as 
appropriate using standard conditions. Hydroxy! and carboxyl groups 
may be protected using any conventional hydroxyl or carboxyl protecting 
group. Examples of suitable hydroxyl and carboxyl protecting groups 
.nclude groups selected from alkyl, e.g. methyl, tert-butyl or 
methoxymethyl. aralkyl. e.g. benzyl, diphenylmethyl, or tripheny.methy. 
heterocychc groups such as tetrahydropyranyl. acyl. e.g acetyl or ' 
benzoyl, and sily. groups such as trialkylsilyl, e.g. tert-butyldimethylsilyl 
The hydroxyl protecting groups may be removed by conventional 
techniques. Thus, for example, alkyl. silyl, acyl. and heterocyclic groups 
may be removed by hydrolysis under acidic or basic conditions Aralky, 
groups such as triphenylmethyl may similarly be removed by hydrolysis 
under acidic conditions. Aralkyl groups such as benzyl may be cleaved 
by hydrogenolysis in the presence of a Noble metal catalyst such as 
pallad.um-on-charcoal. Sily. groups may also conveniently be removed 
us,ng a source of fluoride ions such as tetra-n-butylammonium fluoride 

As used herein the symbols and conventions used in these processes 
schemes and examples are consistent with those used in the contemporary ' 
science literature, for example, the Journal of the American ChaZT 
Socety. Unless otherwise noted, all starting materia.s were obtained from 
commercal suppliers and used without further purification. Specifically the 
following abbreviations may be used in the examp.es and throughout the 
specrfication: g (grams); mg (milligrams); L (liters); mL (milliliters)- psi 
pounds per square inch); M (molar); mM (mi.limolar); i. v. (intravenous)- Hz 
Hertz); mo. (moles); RT (room temperature); min (minutes); h (hours)- M p 
melt.ng point); TLC (thin layer chromatography); MeOH (methanol)- TFA 
(tnfluoroacetic acid); THF (tetrahydrofuran); dimethy.sulfoxide (DMSO) 
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EtOAc (ethyl acetate); dichloromethane fDCMV „■ . 
1-carbonyldiimida 20 |e(CDl) isobutv.^l , * ^ onnam ide (DMF); 1 

ethylcarbodiimide ^roJon^ Z^T^ ^ 
* chloride (BOP); tertltylo^ Phosphinic 
(DCC); benzyloxycarbonylXbz) Z Z d ' CyChhe * ] ™ b °«™«e 
Un.ess others indicated ,JL££?? * « t0 die %' ether. 
Centigrade). A „ reactions aJS^ZV " ° C 

note °". UCled at room ^mperature unless otherwise 

-nifcn , ppm , 5 unils) a, are «"»«<» in pans per 

Patterns ere designated as s, iSTTlS """^ (H2 > S <"»9 

'5 multiple!; b, broad. 9 ' ' a ° Uble,: 4 quartet; m. 

apectrometer using a ,-mm 4,0 « nlT^ °" 3 "' COtel 5,0 ™R 
chromatography on 025 mm P „ ™ "wnttored by thin-layer 

Rash column crtromatogrepC^rton^ ~ " 
. Merck). 9 P y was performed on silica gei (23M00 mesh. 

aqutpped with a Delta-pak radial com,?,! MOOe ' 3000 De «a Prep 

™X300mm,. ,5^7 

«• 1 00 mi/minute ft, - * 0 min ) I u f C **~ * nd «» "~ «. 
Analytical pudty was 

15 aquipped with a Waters 990 diode T 9 ' Wa ' e,S 6006 •>*«» 

The stationaty phase was a Vyo ae "T^ ft ran °' 200 ^>° n U) 

"ow rata was ,.o to ,.5 m^, V* "" * 2S ° ^ 

or 3.0 m,n.) and the solvent systems 
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were as described above. Data reported as tr. retention time in minutes (% 
acetonitrile over time). 

For the following Processes A-P and schemes 1-5, Ri, R2 R3 t R 4 R 5 

5 R6 R7 R8 and R9( K m< n p q r t v w an(J 2 x y gnd z defjned gs ' 
formula (I) above. 

According to general process A, certain compounds of formula (I) may 
be prepared by the reaction of an intermediate of formula (111 
10 v ' 




with isocyanates of formula (III), carbamoyl chlorides of formula (IV), 
1 5 imidazolides of formula (V) or nitrophenyl carbamates of formula (VI): 

f=\ H 
0=C=N~R 3 N' V ,N--^' N - R 3 

O 

OH) (V) 

(VI) 

Isocyanates of formula (III) may be purchased or prepared by the reaction of 
20 amines of formula (VII): 

H2N-R3 
(VII) 
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withphosgen or triphosgen in a suifaw ^, t 
chlor W e. Carbamoyl 3'™ -««**,. 
reaction of aminos of formula (VII) »I „hi W "* d **" ^ me 
«f»en, suon as me %lene t o" eTo o TZ * T**™ 3 SU " abte 
Prepare, by ^Jo, JHCl. (vT^ " T" 8 M " 
a suitable solvent (dichlorome,h=n. T to >" in 

temperature ,0 - Z % ' e,rahyC " 0,ura '" « * 

,„ a suitable solvent (tfcnlorometbane, a^ature of 0 - 

be praZtT £££ ST M ~ * *™* <" ™» 
above in a suitable solvent st .rh =e u. T °rmuia (VII) as defined 

• mbfert ~-^er. fl ux,a:peral 0 ;^r' n9 ' n ' ftBm 
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(CH 2 )mR 5 

(vm) 



Wherein W is selected from formula VUIa, b, c or d: 



— N=C=0 
(VUIa) 



H 
(VTUb) 



H /— i 

O 

(vmc) 



A, j tXx 

H ^^N0 2 



(vmd) 
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Under the same conditions described previously, isocyanate of formula (Villa) 
or carbamoyl chloride of formula (Vlllb) are prepared by treatment of a 
compound of formula (II) with phosgene or triphosgene; the imidazolide of 
formula (Vlllc) is prepared by treatment of the amine of formula (II) with 
carbonyl diimidazole; and the nitrophenyl carbamate of formula (Vllld) is 
prepared by treatment of the amine of formula (II) with nitrophenyl 
chloroformate. 

According to process C, certain compounds of general formula (I) may 
be prepared by the reaction of a compound of formula (II) with acids of 
formula (IX) in the presence of a 



15 



HOOC-R 3 
(IX) 
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suitable dehydrating agent such as dicyclohexylcarbodiimide (DCC), 3- 
dimethyl-aminopropyl-3-ethylcarbodiimide hydrochloride (EDC), or 4- 
benzotriazol-1-yloxytris-(dimethylamino)phosphonium hexafluorophosphate 
(BOP), particularly in the presence of a suitable alcohol (N- 

i hydroxysuccinimide or N-hydroxybenztriazole) to generate an active ester in 

situ. 

Alternatively, certain compounds of general Formula (I) may be 
obtained by reaction of a compound of formula (II) with acid chlorides (X) or 
acid anhydrides (XI). 



10 



o 



(X) (XI) 

Particular solvents for process C include N, N-dimethylformamide, 
dichloromethane or tetrahydrofuran. Preferred temperatures are between 0 - 
1 5 60" C. Particular bases include triethylamine, N-methylmorpholine or N,N- 
dimethylaminopyridine. 

According to process D, certain compounds of general formula (I) may 
be prepared by treatment of a compound of formula (XII) with an alkali metal 
20 alkoxide, 



Y 




r < CH 2)„-(NH) p -(CO) q -(NHVR 3 
(CH 2 ) m R5 

(XII) 



25 alkali metal hydride, alkyl lithium or alkali metal disilylazide in a suitable 

solvent, such as N. N-dimethylformamide or tetrahydrofuran at 0° c, followed 
by the addition of a halo acetamide of formula (XIII). 



^IjrR'R 2 
(CI, Br) 
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(XIII) 

Intermediate halides of general formula (XIII) may be prepared by the 
reaction of amines of formula (XIV) 

5 

HNR1R2 
(XIV) 

with bromoacetyl bromide, chloroacetyl chloride or bromoacetyl chloride ii 
10 aprotic solvent such as dichloromethane, tetrahydrofuran, diethyl ether or 
acetonitrile at 0° C, in the presence of a tertiary amine base, such as 
triethylamine. 



Amines of formula (XIV) are purchased or prepared by reductive amination of 
1 5 an appropriate aldehyde or ketone of formula (XV) by amines of formula 
(XVI), 

o 

(XV) (XVI) (XIV) 

20 wherein R™, R12 and Rl3 are selected from the group consisting of 

hydrogen, Ci-C 6 alkyl, C 3 -C 6 cycloalkyl, phenyl, phenylCi-C 3 alkyl or phenyl 
mono-, dh or trisubstituted independently with hydroxy, C^alkyl, d. 
ealkoxy, carboxyd^alkoxy, fluorine, amino, mono- or di(Ci^a!kyl)amino, - 
COO(Ci-ealkyl), C^alkylthio, carboxymethylthio, trifluoromethyl, 

25 trifluoromethylsulfonylamino, phenylCi^alkoxy, C-j ^alkylsulfonyl, C-j . 
6alkylsulfmyl or heteroaryl substituents 

in the presence of a suitable reducing agent, such as sodium 
cyanoborohydride or sodium bis-acetoxyborohydride. These reactions may 
30 be conducted at ambient temperature in suitable solvents, such as ethanol, 
methanol, or ethanol and acetic acid (for sodium cyanoborohydride) or 
dichloromethane or tetrahydrofuran (for sodium bis-acetoxyborohydride). 

According to general process E, certain compounds of general formula 
35 (I) may also be prepared by the reaction of compounds of formula (XVII) with 
a suitable 
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10 



20 



25 




base, such as an alkali metal alkoxide, alkali metal hydride, alkyl lithium or 
alkali metal disilyiazide. followed by the addition of a halide of formula (XVIII). 

(Br, CI. l)-(CH) n -(CO)q-R3 
(XVIII) 

These reactions are particularly run at -80 to 25<> C in a suitable solvent such 
as tetrahydrofuran, dichloromethane or N. N-dimethylformamide. 

According to general process F, certain compounds of general formula 
15 (I) may also be prepared by the reaction a compound of formula (XIX) 




(XIX) 



w,th am.nes (VII) in the presence of a suitable dehydrating agent (DCC EDC 
BOP) or bromo-tris-pyrrolidino-phosphonium hexfluoro phosphate (PyBrop) ' 
Suitable solvents for process F include N, N-dimethylformamide or 
dichloromethane. The reaction is run at room temperature with a suitable 
tertiary amine base, such as triethylamine, N-methyl morpholine or N, N- 
dimethylaminopyridine. 
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According to process G, certain compounds of general formula (I) may 
also be prepared by treatment of a compound of formula (XX) 



NR R 



1t>2 




with amines of formula (XXI) 



pI 2 ) n -(NH) p -(CO) q -(NHVR 3 



(XX) 



HNR16R17 
(XXI) 



wherein R16 an d R17 are as described for R5 of formula (I) above. This 
reaction is particularly run in a suitable solvent, such as dichloromethane. 
initially at 0 - 5 °C, then allowed to warm to ambient temperature. 

1 5 According to general process H, certain derivatives of formula (XXII) 

contained within general formula (I) may be further converted by treatment 
with an appropriate base, such as an 



20 




YTT ! A-^VCNIDp-tCO), 
(CH^R 5 

(XXII) 



alkali metal hydride, and reaction with halides of general formula (XXIII) in a 
suitable 



25 



(CI, Br, l)-(CH2)g-R 1 8 
(XXIII) 
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SZLT? diCh, ° r0methane ° r N.N-dimethy.ormamide. to provide 
compounds also contained within general formula (I). 





/v 4 ( CT 2)n-(NH) p -(CO) q -(NHj^Q-N 

<pJ£ (CH *v Rl8 

where Q is CH or N, g is 0-6 and R» is selected from the group consisting of 

COcicH C H ? r ' SUbSt,tUted Phenyl C ° 0(C1 - C < a,k "> - 
COO(CH 2 C 6 H5). If necessary, the protecting group may be removed with 

acd.c, bas,c or hydrogenolytic conditions to provide additional exampts 0 f 
compounds of genera, formu.a (I), where R18 is C0 OH. 

contain^ * ^ ~" (XXIV) 



nr'r 2 




general formula (I) may be further converted by treatment with »„ 
oxidizing agent, such as -hloroperoxybenzo^ 
suchasd.ch.oromethane, at temperatures ranging from .20 ^0 
further prov,de compounds contained within general formula (!) 
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NR*R 2 



Y 




(CH 2 ) m -R 5 



,R 4 

"(CH 2 ) 0 -(NH) p -(CO) q -(NHV-R 3 



While compounds of formula (II) may be prepared according to methods 
published in the literature (Bock et al, 1987, Tetrahedron Letters 28(9), 939- 
942; Bock et al, 1987 J. Org. Chem. 52, 3232-3239), a particular route for 
their preparation is illustrated in Scheme 1, below. This route is conveniently 
employed for m = 0 - 4 and R 5 = Ci - C6 alkyl, phenyl, substituted phenyl, 
pyridyl, or substituted pyridine. The benztriazole intermediate of formula 
(XXV) is prepared according to published procedures (Katritzky et al 1989, J. 
Chem. Soc. Chem, Commun. 337-338). 



33 



PCT/EP9S/01335 



SCHEME 1 

(xxvn) 



Z (CH 2 )mR s (CH 2 ) B R* 
(AXV) (XXVI) 

NH 3 , MeOH 

NH, + CH 3 COO - 

(CH 2 ) m R* 



NaH, 



bOt 

O 

(xm) 



NR J R 2 



NR'R 2 



NR J R 2 (H) 

(CH,) R 5 HBr > Ac etic acid Z 

(XXIX) 
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Alternatively, compounds of formula (XXX) may be reacted with 
dibromobarbituric 




acid to provide compounds of formula (XXXI). Reaction of a compound of 
formula (XXXI) with amines of formula HNR 16 R 17 . as described in Process G, 
10 and removal of the Cbz group by treatment with H2, Pd/C catalyst or HBr 
provides compounds of formula (II). 

Alternatively, compounds of formula (II) may be prepared from isatoic 
anhydride of formula (XXXII) as illustrated in Scheme 2 
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SCHEME 2 



K 2 co 3 R'R 2 ^ ho^ ] 



NH2 



(XXXIV) 
NR l R 2 



cxxxn) 



(xm) 



pooan) 




(xxxvn 
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Compounds of formula (Xlla) are prepared from compounds of formula 
(XXVIII), as described in Scheme 1, according to the procedures outlined in 
Scheme 3. 

5 Scheme 3 




(Xlla) 

Following removal of the Cbz protecting group from formula (XXVIII) using 
acidic or hydrogenolytic conditions, the resulting amine of formula (XXXIX) 

10 may be treated (as previously described for processes A or C) with 

isocyanates of formula (III), carbamoyl chlorides of formula (IV), imidazolides 
of formula (V), nitrophenyl carbamates of formula (VI), acids of formula (IX) in 
the presence of a suitable dehydrating agent (BOP, DCC, EDC), acid 
chlorides of formula (X) or acid anhydrides of formula (XI) to provide 

1 5 compounds of formula (Xlla). 

Alternatively, compounds of formula (XII) may be prepared according to the 
procedures published in Evans, et al 1987 J. Med. Chem. 30, 1229-1239. 

20 Compounds of formula (XVII) may be prepared by alkylation of a compound 
of formula (XL), prepared according to published procedures (Bock et al, 
1987 J. Org. Chem. 52, 3232-3239.). 
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10 




Scheme 4 



NaH, 



^R'R 2 



(CH 2 ) m R 5 
(XL) 



EOT 
0 

(XDD 



<CH 2 ) m R 5 



(xvn) 



Compounds of formula (XIX) are prepared by treatment of compounds of 
formula (XVII) with a suitab.e base (alkali metal alkoxide, alkali metal hydride 
alkyl lithium, or alkali metal disilylazide) in a suitable solvent (THF DMF) ' 
followed by reaction with a compound of formula (XLI), ' 

(CI, Br)-CH2-COOd-C4 alkyl 
(XLI) 

Certain compounds of formula (XX) may be prepared from compounds of 
formula XXX,,. (Scheme 2) by the series of reactions illustrated in Scheme 5. 



Scheme 5 



O 

(xxxm) 



(XLH) 



PCI. 



or 
POCI3 



15 




According to genera, process J, certain compounds of formula (I) may 
be prepared by the reaction of an intermediate of formula (XLIV) 
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10 



20 



25 



30 



be iCSXZZ - *™* (0 may 



HOOC-R4 
(XLV) 



(d.m»»,yla m i no) p hospho „ lumhe 

Mninnta, ,„ 9enerate an ac , iva , ed ^ « 

acid anhydrides (XUV) Wlth acid chlorides or 

(XLVII) ,„ the presence o, a suiteU. de^n^LT" " 
dicyclohexylcarbodiimide (DCC) 3**JL , as 

***** ( edc, ^^xzr^ 1 ^^ 

(d™ wamino)phosphonium hexafluorophMph>le (B0P) ln ^ 
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pr sence of a suitable alcohol (N-hydroxysuccinimide or N- 
hydroxybenztriazole) to generate an active ester in situ. 




NR R 



1 D 2 



(CH 2 ) n COOH 




(CH 2 ) n CONHR 3 



Particular solvents for process L include N, N-dimethylformamide 
d.chloromethane or tetrahydrofuran. Preferred temperatures are between 0 - 
60 G. Particular bases include triethylamine, N-methylmorpholine or N N- 
dimethylamihopyridine. 

Alternatively, according to process M. compounds of formula (Id) 
where R6 is not hydrogen, may also be prepared by treatment of compounds 
of formula (XLVIII, with a suitable base, such as an alkali metal a.koxide 
alkal, metal hydride, alkyl lithium or alkali metal disilylazide in a suitable ' 
solvent, such as N.N-dimethylformamide or tetrahydrofuran at 0° C followed 
by the addition of a halide of formula (XLIX), 



NR R 



1 D 2 




R 3 CH 2 [C1, Br] 
(XLIX) 



1»2 



NR R 




(XLVIII) 



According to process N, compounds contained within formula (le) may 
be prepared by the reaction of isatoic anhydride derivatives (L) with 
substituted amino acids of formula (LI), 
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(L) (Ie) 



The reaction is conveniently run in water or aqueous alcohol, with a 
suitable base such as triethylamine or sodium carbonate at temperatures 
5 ranging from 25-50°C. 

According to process O, certain compounds of formula (Lll) (contained 
within formula (I)) may be further converted to compounds within the 
definition of formula (10 by treatment with a suitable base such as an alkali 
metal alkoxide, alkali metal hydride, alkyl lithium or alkali metal disilylazide in 
10 a suitable solvent, such as N.N-dimethylformamide or tetrahydrofuran at 0° 
C, followed by the addition of a halide of formula (Llll). 




(LID 



15 According to process P, certain compounds of formula (Lll) (contained 

within formula (I)) may be further coverted to compounds within the definition 
of formula (Ig) wherein R 11 is a heteroaryl substituent by treatment with 
phosphorus oxychloride, followed by reaction with a hydrazone of formula 
(LIV). Preferred solvents include dichloromethane or chloroform. Preferred 

20 temperatures are from 0°C to the reflux temperature of the solvent. 
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POCI 3 



NH 2 NHCOR n 
(LTV) 




(Ig) 

Intermediates for formula rxi i\n 
compound of formula (XLvI ^ an " * « a 

metal altarid. « LZ1L "'" an a ^°P"ate base, such as an alkali 

C foKowad by ,ha addition ^. * m * th) '" bm, ' ml * » 'atrahydrefuran a. 0= 
azido cotnpol ",s(d,,s 0 pr 0 py|, pnanytsutreny, a2ide We 



Trisyl azide 





solvents for lha reduction includa malhano. JT A PP'°Priata 
tatrehydrofuran. ™tnanol, alhanol, alhyl acatale, or 

Paaa. such aa an ataSaCda " * ~* 
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nr'r 2 




base 

[CI, Br]-CJ^COOR 14 
(LV) 




OOH 



hydrolysis ^^^^-IC 



(XLVIa) 

alkali metal hydride, a.kyl lithium or alkali metal disilylazide in a suitable 
solvent, such as N.N-dimethylformamide or tetrahydrofuran at 0° C followed 
by the add.t.on of a haloacetate of formula (LV), where Ri4 is benzyl or Ci 
4alkyl 

. The ester protecting group is removed under appropriate conditions 

Intermediates of formula (XLVIa) may also be prepared directly from 
me react,on of .satoic anyhydride derivative (L) with suitably protected L- or 
D- aspartic or gl utamic acid of formula (LVI), followed by removal of the ester 
protecting group. 



O 

(I) 



V" (CH 2 )n 

c° x 



14 

(CH 2 )n 
^COOH 



(LVI) 



hydrolysis 




(CH>COOH 



The condensation reaction is conveniently run in water or aqueous alcohol 
with a suitable base such as triethylamine or sodium carbonate at 
temperatures ranging from 25-50°C. 

Intermediates of formula (LVIII) may be prepared by the reaction of 
compounds of formula (LVII) with an appropriate base, such as an alkali 
metal 
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1 D 2 




base 



R 8 [Br,Cl] 




PCT/EP95/01335 

nr'r 2 



(LVD) 

2222" hyd *' alky ' ' mum ° r alkali «~ in a 



POCl 3 




NH 2 NHCOR" 
(UV) 




(LVD) 

10 '"^ed'atesofformulafLVinarenren^H* , <UX) 



HjN-^COOH 





conveniently njn in water or aqueous alcohol. with a suitabl. base suoh as 

^:r;Cat)r~r;^^ 
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carbonate, alkali metal hydroxide, alkali metal alkoxide, alkali metal hydride, 
alkyl lithium or alkali metal disilylazide in a suitable solvent, such as N,N- 
dimethylformamide or tetrahydrofuran at 0° C t followed by the addition of a 
haloacetamide of formula (LXI). 



Intermediate haloacetamides of general formula (LXI) may be prepared 
by the reaction of amines of formula 



with bromoacetyl bromide, chloroacetyl chloride or bromoacetyl chloride ir 
aprotic solvent such as dichloromethane, tetrahydrofuran, diethyl ether or 
acetonitrile at 0° C, in the presence of a tertiary amine base, such as 
triethylamine. 

Amines of formula (XIV) are obtained as described above. 



The efficacy of compounds of the present invention in binding 
CCK-A and CCK-B and as agonists of CCK-A can be evaluated and 
measured using pharmacological methods known in the art or as 
described in detail below based on similarly established methodologies: 




(LXI) 



HNR1r2 
(XIV) 



Pharmacology 
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1. CCK-A RECEPTOR BINDING ASSAY 
Tissue Prep aration- 

5 

Solutions of 0.3 M sucrose and 2.0 M sucrose are prepared and chilled 

zz^zl on the fo,,owin9 day and prior — 

such that ^e final concentrations are 0.01 % Soybean Trypsin (nhibitor (50 

10 T2:i:r se) and 100 ' M ph ~~ *«» (8 . 5 js? 



20 



25 



30 



35 



Rats are sacrfficed by decapitation using a guillotine. The rat's external 
abdo m a, wall , wjth methano( ^ f ^ ^ ^ ^ ^na, 

abdomen ,s opened, the pancreas is carefu.ly dissected out and placed In a 
50 mL beaker containing 0.3 M sucrose. After all the pancreata are 
harvested, excess fat and lymph nodes are trimmed off Pancreatic^,., ■ 

In 4T cola room, the pancreata ara minced with scissors and diluted i in 
ZETV* 0 3 M SUCf0Se ' are . * a 40 

ucrose wi,h «n*B .0 yieid a M cancan**™ of 1.3 M " 

£ZZ£ 7** " h0m09en " e is «*«« into 16 thtn- 
C and lETT K UbeS °" iM 30 mL homogenate par 

tuba) and aach tuba ,s subsequently overlaid with 0.3 M sucrose until lioui Z 
approximately 0.5 cm from th. top of tha tuba Tha aamol.^^ 
Sorvall R C70ul,racen lri fuge a,27.5O0 R PM ^Z>^ZZ',C 
T^a .menace band la collected into a chiliad graduated finder diMaa and 

100.000 x g for 50 m al 4T. Tha pallets ara resuspended In KRH buffer 

SS^JTgT Nacl n 5 mM Ka 1 "* ^ 1 

* 4on f mM _ i Gtose . ■ 0.2* BSA, 0.1 mM PMSF. 0.01% STI p H 7 4 

and down atroKas o, tha matched -A" (light, p,a„a. Th ls homogana.lt 
Warred ,n,o 2-27 mL polycarbonate botlles and spun a, ,00 ON for 30 
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min. at 4T. The pellet is resuspended (1 mL KRH buffer/gm wt of original 
fssue,. transferred to an appropriate sire dounce and homogenized with 4 up 
and down strokes of the matched "A° pestle. 1 mL aliquots are stored at - 
tv C in microcentrifuge tubes. 



Test compounds are diluted in 10 x Assay Binding Buffer (200 mM HEPES 
10 mM EGTA. 1.8 M NaCI, 50 mM KCL, 50 mM MgCI* 0.5% BSA, pH 7.4)'. 

50 uL compound + 400 uL Assay Binding Buffer ♦ 25 ^L [125,j sulpna(ed 
CCK.8 labeled with Bolton and Hunter reagent (Amersham. 2000 Cl/mmol) + 
25 m L prepared rat pancreas membranes are incubated for 30 minutes at 
25 C while shaking gently throughout the incubation. 

bindtng 364718 ^ C ° nCentra,ion) is used for determination of non-specific 

Reaction is stopped using Brande.l Ce.l Harvester, washing 3X with 3 mL ice- 
cold (4 C) assay binding buffer per ish. 

Tissues are collected on Whatman GF/B filter papers pre-wet with assay 
buffer and filter papers counted using a gamma counter. 

2. CCK-B RECEPTOR BINDING ASSAY 
Tissue Preparation - 

Hartley Male Guinea Pigs (250-300 g. Charles River) are sacrificed by 
decapitation. The brain is removed and placed in 4'C Buffer (50 mM 
Tns/HCL, pH 7.4). The cortex is dissected and placed in 4°C Buffer The 
total wet weight of all cortices is determined and the tissues are diluted 110 
(wt:vol) with Buffer . 

The cortex is minced using a Tekmar Tissuemizer then homogenized in 
Buffer with 5 up and down strokes using a motor driven glass/teflon 
homogenizer. The preparation is maintained at 4'C (on ice) 
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Membranes are ^ by centrifu 

600 rotor spun at 1 6,000 RPM (47.600 x g Maxim!! 4, ! US "' 9 " SA 
and the supematen, is discarded. The pe^Te ~L T !' " 
resuspended in Buffer el 4- C usino „ J 7 ™ d 3nd 

« *«. * 5 up a „d " dM " 

using Ihe same volume as before Th . ™T T h <""°9 e "i«f 
.6.000 RPM (47,800 x 8 Maximum *" m ° a ™°* ~ °™ « 

4-C. Pellets are saved and toe £ltT " 

concentre,™, confirmed vie the Biorad proTein^av r !T " " *" 
^ « transferred as 4.0 mL al, q uo,s into piaL ^-7^ ' 

Assay : 

['^-sulfated CCK-8 labe ed wT£» u 9 * ° 5% BSA ' pH 7 4 > 
Ci/mmol) is diluted B °»°"-Hunter reagent (Amersham, 200 

25 

25 nL 100 nM Bestatin +25 uL 3 uM Phn«nh„r= • , 

♦ SOuL radioligand * 25 /lo'CSS:?**!'" C ~ 

cortex membranes are incubated ,50 minu.ee VZ^^T * 

30 For B. damnation. Asea, Binding Bu*er is substituted for m WWM 

For filler binding determination, Aesev Bindino r, ,. \ 
cdmpound and guinea pig codex membra™ *" 

J5 Fdr non-specific binding determination, t „M sulphated CCK 8 r<t >• 
substttuted for test compound. uipnated CCK-8 (Sigma) is 
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Reaction is stopped by filtering using the automated Skatron Cell Harvester. 
The filters are rinsed using 4°C Assay Binding Buffer. The filters are 
subsequently punched, placed in tubes and counted using a gamma counter. 

5 3. GUINEA PIG GALL BLADDER ASSAY 

Tissue Preparation : 

Gallbladders are removed from guinea pigs sacrificed by cervical dislocation. 
1 0 The isolated gallbladders are cleaned of adherent connective tissue and cut 

into two rings from each animal (2-6 mm in length). The rings are 

subsequently suspended in organ chambers containing a physiological salt 

solution (118.4 mM NaCI, 4.7 mM KCI, 1.2 mM MgSCU, 2.5 mM CaCfc, 1.2 

mM KH2PO3, 25 mM NaHCCh , 11.1 mM dextrose). The bathing solution is 
15 maintained at 37°C and aerated with 95% 02/5%C02. Tissues are 

connected via gold chains and stainless steel mounting wires to isometric 

force displacement transducers (Grass, Model FT03 D). Responses are then 

recorded on a polygraph (Grass, Model 7E). One tissue from each animal 

served as a time/solvent control and did not receive test compound. 

20 

Assay : 

Rings are gradually stretched (over a 120 min. period) to a basal resting 
tension of 1 gm which is maintained throughout the experiment. During the 
25 basal tension adjustment period, the rings are exposed to acetylcholine (1 0* 6 
M) four times to verify tissue contractility. The tissues are then exposed to a 
submaximal dose of sulfated CCK-8 (Sigma, 3 X 10" 9 M). After obtaining a 
stable response, the tissues are washed out 3 times rapidly and every 5 to 10 
minutes for 1 hour to reestablish a stable baseline. 

30 

Compounds are dissolved in dimethylsulfoxide (DMSO) then diluted with 
water and assayed via a cumulative concentration-response curve to test 
compound (10" 11 to 3 X 10* 6 M) followed by a concentration-response curve 
to sulfated CCK-8 (10' 10 to 10* 6 M) in the presence of the highest dose of the 
35 test compound. As a final test, ACH (10 \iM) is added to induce maximal 

contraction. A minimum of three determinations of activity are made for each 
test compound. 
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4. 18-HOUR DEPRIVATION-INDUCED FEEDING PARADIGM 

Male, Long-Evans rats (Charles River Co., Raleigh, NC), weighing 300-375 
grams, are acclimated individually for at least a week in hanging, stainless 
■ steel mesh cages (17.8 X 25.4 X 17.8 cm high) with ad libitum access to 
water (delivered through automatic drinking spouts at the rear of the cage) 
and food (Lab Blox, Purina Rodent Laboratory Chow #5001) on a 12-hour 
l.ght/dark cycle (lights on from 0600-1800 hours, or h) at approximately 
22.8'C. Prior to testing, all chow, but not water, is removed at 1 600 h At 
0900 h the next morning, rats are weighed. At 0945 h. rats are injected 
intraperitoneal* (i.p.). orally (per os. or p.o.) or through an indwelling, intra- 
duodenal cannulea with a test compound or vehicle (2 mL/kg) and returned to 
the.r home cages. Food is presented at 1000 h. At 1030 h, remaining food 
and spillage is weighed. 

5. MEASUREMENT OF ACID SECRETION IN GASTRIC FISTULA RAT 

Gastric fistula rats are prepared according to the methods described by 
Dun. in., Carter and Barnes (Am. J. Physiol.. 251. G615-G618 (1986) 
Female AH/A rats (200g) are anaesthetized using a mixture of nitrous oxide 
.soflurane and oxygen gas to allow the implantation of a gastric fistula The 
abdomen ,s opened with a midline incision and the stomach exteriorised A 
small mcis.on is made in the fundic region of the stomach, along the greater 
curvature, and the stomach washed clean with 0.9% saline. A tLium 
cannula ,s inserted part way into the incision and tied in place with 2/0 gauge 
suture thread. The cannula is then exteriorised through a stab wound lateral 
to them rn.dl.ne .ncision and secured by stitching to the abdominal wall The 
m,dl,ne .ncision is sutured and the cannula closed with a screw cap to 
prevent food loss. The rats are then allowed 1 week recovery period before 
30 use ,n secretion experiments. Animals are housed individually in so." 
bottomed cages containing wood chippings and allowed free access to food 
and water, in a room with 12 hour light/dark cycle. 

18 hours prior to the experiment, rats are placed in grid bottomed cages to 
35 prevent coprophagy. Food is removed but the animals are allowed free 
access to water. At the start of the experiment, each rat is anaesthetized with 

lOZTZ 1 TT' nitr ° US ° XidS 0Xy9en 935 and the *omachs 
washed w,th 0.9% saline via cannula to remove any remaining food At the 
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10 



15 



20 



25 



30 



35 



same time, a tail vein cannula is inserted pericutaneously to provide a route 
for .ntravenous administration. The rats are then left to recover from the 
anesthetic ,n Bollman type restraint cages for the duration of the experiment. 

After a 60 minute acclimatization period, gastric secretion is collected every 
15 minutes by drainage into pre-weighed pots. During the acclimatization 
penod, a saline infusion (3.5ml/hour) is given via the tail vein to keep the 
tubing free from blood clotting and to maintain hydration of the rat. 

Collected samples are weighed and the volume of secretions determined 
The gastric acid concentration of each 15 minute collection is determined by 
titration to pH 7.0 with 0.1M NaOH using radiometer auitotitrator equipment, 
and the total acid secreted per 1 5 minute period calculated. 

Acid secretion is stimulated using a submaximal infusion of pentagastrin 
(0.6ugkg-ih-i). Once a stable plateau to acid secretion is achieved test 
compounds are administered intravenously and acid secretion recorded for a 
further 180 minutes. Inhibition of acid secretion is expressed as percentage 
inhibition of pre-test compound secretion levels. 

6. MEASUREMENT OF ACID SECRETION IN HEIDENHAIN POUND DOG 

Male beagle dogs (10-15kg) are prepared with a Heidenhain pound by a 
vetennary surgeon according to the methods described by Emas. Swan and 
Jacobsen (Methods of Studying Gastric Secretion, Chapter 42, pp. 749-751 
Handbook of Physiology. Section 6, Alimentary Canal. Ed: Code CF Pub- 
American Physiology Society). Animals are allowed 4 weeks to recover from 
surgery prior to experimental use. For measurement of acid secretion dogs 
are starved overnight, with water ad libitum. Gastric juice is collected from 
the Heidenhain pouch at 15 min. intervals and total acid output determined by 
automatic titration to pH 7.0 with 0.1M NaOH. Acid secretion is stimulated 
using a submaximal intravenous infusion of pentagastrin (Ipg/kg-imini) 
Once a stable plateau increase in acid secretion is achieved, test compounds 
are administered by bolus intravenously. Acid secretion is recorded every 15 
min. for a further 180 min. Inhibition of acid secretion is expressed as 
percentage inhibition of plateau acid secretion values. 



7. RAT GASTRIC EMPTYING PROTOCOL 
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Methvl Cellulos (MQ Test Maal 

1 . Disperse MC in water at 80 "C at a final concentration of 1 .5% under 
5 continuous stirring. Cool to room temperature. 

2. Add Phenol Red (50mg/l00) to solution. 

3. Keep solution stirring during entire experiment 

10 

Drug Administration 

1 Food deprive animals for 1 8 hours. 
15 2. Inject test drug/prop, glycol or prop, glycol alone intraperitoneally. 
3. After 5 minutes, gavage 1 .5 mL of Pheno Red/MC solution 
Processing Stnmarh* 

20 

1 . After 20 minutes, decapitate animal 



2. Clamp stomach at the pylorus and cardia ends, and rinse in 0.9% NaCI. 



25 3. 



Place stomach in 100 mL of 0.1 N NaOH, cut into small pieces, and 
homogenize for 30 seconds. 



4. Let settle at room temperature for 60 minutes. 



30 5. 



In centrifuge tube, add 5 mL of supernatant and 0.5 mL of trichloroacetic acid 
(29% w/v), and centrifuge at 2,800 rpm for 20 minutes. 



6. Decant supernatant, and add 4 mL of 0.5 N NaOH and read absorbance at a 
wavelength of 560 nm. 
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Calculations 

Percent gastric emptying = 
5 1 - (amount of phenol red recovered from test stomach X 100) 

average amount of phenol red recovered from standard stomachs 

10 I' T?7> T 3Ch ^ det8rmined fr0m the Phen °' red recovered in ^omachs of 
10 rats decap.tated .mmediately after intragastric infusion of MC/phenol red. 
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Table 1 . Functional activity in isolated guinea pig gallbladder preparation 
expressed as % CCK-induced maximal response. 



"/-Contraction "/..Contraction 
example ( 30 ^m) 

63 
88 
38 
59 
82 



1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 

18 

19 

20 

21 

22 

23 

24 



61 
86 
62 

43 
80 
77 
13 
52 
67 



58 



(1 uM) 



23 



41 

16 
59 
73 
54 
56 



79 



24 

75 

83 

31 

54 

36 

36 

93 
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sssr-* was.-** 

% contraction " 



Vehicle * _ 
10 CCK-8 B 1Q0 

CCK-8 and CCK-A 
antagonist c 

15 CCK-8 and CCK-B 
antagonist D 

CCK-A agonist 1 E 8? 

20 CCK-A agonist 2 f 100 



66 
0 

52 

0 
6 

2.5 



A- 0.5% m ethy, ce,.u,ose was used as a test vehicle in the gastric emptying assay 

assay. penroneany at .5 umoles/kg in the gastric emptying 

^pantonaaiiy a, 0., ^ ln „ JS***. 
ad™n,s,a,,d .mrapartonaa,,, a, 0.1 prooies/kg in CiSnp,^ 
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While it is possible that for use in ♦k^~ 

i — ... ~ - =sr , vzr"™ 

or excptente. The carries, or excipien.<s) must be accepted TZ 

ffl or a pharmaceutic^ acceptable sa, t or ao,va,e thereof.* one of 
more pharmaceutical* acceptable carriers pr excipients 

Compounds of formula (I) and physiologically acceptable 

and me appropnate route wit. depend on the disease being 'reaTed 

nacaaaa* shaping the product into the desired formutation 

Pharmaceutical fomiulations suitable for oral administration 
may oonven.entiy be presented as discrete unite such as cap tes 

eteauary, or paste. Tablets and capsules for ore, administration^ 
contatn conventual excipients such as binding agents fillers 
U«r* disintegrate, or w^ngagante. The L*"T<» ^ 
according to methods well known in the art rwnt may De coated 

emulstons, syrups, or elixirs, or may be presented as a d££ES 
constriubon w«h water o, other suitable vehide before Z TTZt 
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preparations may contain conventional additives such as suspending 
agents, non-aqueous vehicles (which may include edible oils), or 
preservatives. 

Oral formulations in solid dosage forms such as tablets and capsules 
for treatment of obesity and its related conditions, for treatment of diabetes 
and related conditions, for improving gastrointestinal motility, modifying 
pancreatic enzyme secretions, inducing gallbladder contraction, modifying 
food intake, inducing satiety and reducing anxiety should be suitable for non- 
disintegration in the stomach with rapid disintegration in the intestine, i.e. an 
enteric coating. Examples of enteric coatings utilizing pH dependence for 
solubility include cellulose acetate phthalate, polyvinyl acetate phthalate, 
hydroxypropyl methylcellulose phthalate and methacrylic acid copolymer. 
Some of these coating agents may require a plasticizer such as triethyl 
citrate, polyethylene glycol or triacetin. 

Oral formulations for treatment of diabetes and related conditions may 
be suitable for disintegration prior to leaving the stomach, having no coating 
or an immediate release coating, such as hydroxypropyl methylcellulose or 
sucrose possibly including plasticizers. 

Enteric and immediate release coatings may also contain materials to 
make them opaque such as titanium dioxide, dyes to color, or talc to make 
less tacky. The coatings are typically applied as a solution or dispersion in 
either organic or aqueous media. On a production scale, both types coating 
are typically applied by spraying it onto the dosage form using a coating pan 
or a fluid bed coater. 

The compounds according to the invention may also be 
formulated for parental administration (e.g. by injection, for example 
bolus injection or continuous infusion) and may be presented in unit dose 
form in ampules, pre-filled syringes, small volume in fusion or in muti- 
dose containers with an added preservative. The compositions may take 
such forms as suspensions, solutions, or emulsions in oily or aqueous 
vehicles, and may contain formulatory agents such as suspending, 
stabilizing, and/or dispersing a gents. Alternatively, the active ingredient 
may be in powder form, obtained by asceptic isolation of sterile solid or 
by lyophilization from solution, for constitution with a suitable vehicle, 
e.g. sterile, pyrogen free water, before use. 

For topical administration to the epidermis the compounds 
according to the invention may be formulated as ointments, creams or 
lotions, or as a transdermal patch. Ointments and creams may, for 
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example, be formulated with an am . 

wth an aqueous or oily base and will i„ general also cnn 1=i „ 
.muring agents, standing agents, ^ CS,"" 

a a a 9 ^'° r r ,0rln9a9en,s Aliens .uitabJ^pL 
adm,n,s t rat,on ,r, th. mouth include taenges comprising a « re 
■ngredrent in a flavored base, usually sucras. .J. 
pastilles comprising the active in™2 T 03 " tra 9 a «"lh; 

and glycerin o'r JT^^ZltT *~ " 3S "« n 
10 active ingredient in a su^^^ZTT- T W * e 

•he eye. ,he compounds accW n TtoT.7„ ^ admWslra,1 °" "» 
eo,u,»n or suspension in ft * 3 

15 JST ' hiCkenin3 ^ "* - -V -0 

suppos,tones. Suitable carriers include cocoa butter and 1 
commonly used in the art and »ho c ° ther mate "a's 

20 form** k a, he Su PP°s"tories may be convenient^ 

20 formed by adm,xture of the active compound with th. J^T * 

carrier*) » **, and shaping " """" 

ores e nt J 0 ™' 9 " 005 ^ Vaginal ^ministration may be 

presented as pessaries, tampons, creams, gels pastes fo^mVn 
containing in addition to the act.™ .„„ * ' ms ' or spra y s 

25 in the art to be appropriate 9 ^ "* BBrt "» 95 are k — 

For administration by inhalation the compounds accords m 
the invention are conveniently delivered from an ■ 2 accord,n 9 to 

d.cbloro.e.rafiuoroemane. carbon dioxide o, other suitable g as . , n „. 
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case of a pressurized aerosol the dosage unit may be determined by 
providing a valve to deliver a metered amount. 

Alt matively, for administration by inhalation or insufflation, the 
compounds according to the invention may take the form of a dry powder 
5 composition, for example a powder mix of the compound and a suitable 
powder base such as lactose or starch. The powder composition may be 
presented in unit dosage form in, for example, capsules or cartridges or 
e.g. gelatin of blister packs from which the powder may be administered 
with the aid of an inhalator or insufflator. 
10 When desired the above described formulations adapted to 

give sustained release of the active ingredient may be employed. 

The pharmaceutical compositions according to the invention 
may also contain other active ingredients such as antimicrobial agents, 
or preservatives. 

15 The compounds of the invention may also be used in 

combination with other therapeutic agents for example antiinfective 
agents such as bactericidal or fugicidal agents, antiinflammatory agents 
or anticancer agents. 

The invention thus provides, in a further aspect, a combination 

20 comprising a compound of formula (I) or a physiologically acceptable 
derivative thereof together with another therapeutically active agent, in 
particular a bactericidal or fugicidal agent, an antiinflammatory agent or 
an anticancer agent. 

The combinations referred to above may conveniently be 

25 presented for use in the form of a pharmaceutical formulation and thus 
pharmaceutical formulations comprising a combination as defined above 
together with a pharmaceutical^ acceptable carrier thereof comprise a 
further aspect of the invention. Suitable therapeutic agents for use in 
such combinations include tetracyclin and appropriate non-steroid and 

30 steroid antiinflammatory drugs and anticancer agents. The individual 
components of such combinations may be administered either 
sequentially or simultaneously in separate or combined pharmaceutical 
formulations. Appropriate doses of known therapeutic agents will be 
readily appreciated by those skilled in the art. 

35 The amount of a compound of the invention required for use in 

treatment will of course vary not only with the particular compound 
selected but also with the route of administration, the nature of the 
condition being treated and the age and condition of the patient and will 
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be ultimately at the discretion of the attendant physician or veterinarian 
In general, however, a suitable dose will be in the range of from about 
0.1 to 300 mg/kg of bodyweight per day, particularly from about 1 to 100 
mg/kg of bodyweight per day. An appropriate dosage unit involved in 
5 oral administration may generally contain from about 1 to 250 mg 

particularly from about 25 to 250 mg, of a compound of formula (I) The 
dosage employed for the topical administration will, of course, depend or 
the size of the area being treated. For the eyes each dose will be 
typically in the range of from 10 to 100 mg of the compound of formula 
10 (I). 

For use in the treatment of CCK related disorders the 
compounds of the invention can be administered by any of the 
aforementioned routes, particularly by the oral route or by injection. The 
daily non-toxic dosage for a 70 kg mammal will be in the range of about 
15 1 0mg to 5 g of a compound of formula (I). 
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EXAMPLES 

The following examples illustrate aspects of this invention but should 
5 not be construed as limitations thereto. 

Pharmacy Example A 

Active Ingredient: 50 mg 

1 0 Lactose anhydrous USP: 1 63 mg 

Microcrystalline Cellulose NF: 69 mg 

Pregelatinized starch Ph. Eur. 15 mg 
Magnesium stearate USP 3 mg 



1 5 Compression weight: 300 mg 

The active ingredient, microcrystaline cellulose, lactose and preglelatinized 
starch are sieved through a 500 micron sieve and blended in a suitable mixer. 
The magnesium stearate is sieved through a 250 micron sieve and blended 
20 with the active blend. The blend is compressed into tablets using suitable 
punches, then coated with cellulose acetate phthalate. 

Intermediate 1 

25 N-lsopropvUN'.N'-dimethyl-benzene-l^-diamine 

Acetone (30 mL, 408 mmol) is added to a mixture of N\N'-dimethyl-benzene- 
1,4-diamine (27.2 g, 200 mmol), acetic acid (glacial, 13.8 mL, 241 mmol), 
methanol (500 mL), and sodium cyanoborohydride in THF ( 1M, 440 mL, 440 

30 mmol) and allowed to stir overnight under nitrogen! After concentrating in 
vacuo to a residue, the reaction mixture is partitioned between ethyl acetate 
and aqueous sodium carbonate. The layers are separated and the aqueous 
layer is extracted twice with ethyl acetate. The organic layers are combined, 
extracted with saturated brine, dried over anhydrous potassium carbonate, 

35 and concentrated in vacuo to afford the title compound as an oil (38.0 g, 213 
mmol) of sufficient purity for the next step. 1 H NMR (300 MHz, CDCI 3 ) 6= 
1.18 (d, J=6.28 Hz, 6H); 2.82 (s, 6H); 3.04 (b, 1H), 3.47-3.59 (m, 1H); 6.59 (d, 
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J=9.0 Hz, 2H); 6.73 (d, J=9.0 Hz. 2H). TLC Rf=0.3 (20:80 ethyl acetate : 
hexane). 



Intermediate 2 

lsoproDvl-f 4-methoxv-phenvn-amine 

By employing conditions similar to those described in Intermediate 1, 4- 
anisidine (1.27 g, 20.6 mmol) is converted to the title compound, which is 
obtained as an oil (1.72 g, 10.42 mmol) and used without further purification. 
1 H NMR (300 MHz, CDCI 3 ) 5= 1.18 (d, J=6.4 Hz, 6H); 3.49-3.58 (m, 1H); 3.74 
(s, 3H); 6.59 (d, J=9.1 Hz, 2H); 6.78 (d, J=6.6 Hz, 2H). TLC Rf=0.7 (2:3 ethyl 
acetate: n-hexane). 

Intermediate 3 
2-Bromo-N-isoproDvl-N-Dh envl-acetamirfft 

20 Isopropyl aniline (8.00g, 59.2 mmol) and triethylamine (8.26 mL, 59.2 mmol) 
are combined in anhydrousDCM (75 mL) under nitrogen and cooled to 0-5 _C 
with an ice-water bath. Bromoacetyl bromide (5.16 mL. 59.2 mmol) is added 
dropwise over approximately 10 min. and the reaction is allowed to stir to 
ambient temperature overnight. The mixture is combined with aqueous HCI 

25 (50 mL 1 N ) and transferred to a separatory funnel. The organic layer is 
separated, dried over anhydrous magnesium sulfate, filtered and 
concentrated in vacuo to provide the title compound as a brown solid (15.13 
g, 59.1 mmol). 1H NMR (300 MHz. CDCI3) 6= 1.08 (d, J=6.8 Hz, 6H); 3.53 (s 
2H); 4.92-5.01 (m. 1H); 7.18-7.54 (m, 5H). TLC Rf=0.22 (3:17 ethyl acetate : 

30 hexane). 

Intermediate 4 

2-Bromo-N-(4-dimethvla mino-Dhenvn.N-isoDropv|-acetamiri«» 

35 

By employing conditions similar to those described in Intermediate 3, N- 
lsopropyl-N',N'-dimethyl-benzene-1,4-diamine (6.57 g, 36.8 mmol), prepared 
as in Intermediate 1, is converted to the title compound, which is obtained as 
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a green solid (9.02 g, 30.2 mmol). 1H NMR (300 MHz, CDCI 3 ) 5= 1 03 (d 
J=6.6 Hz. 6H); 3.00 (s, 6H); 3.56 (s, 2H); 4.88-6.94 (m. 1H); 6.71 (d j=6 4 
Hz. 2H); 7.00 (d, J=8.8 Hz. 2H). TLC Rf=0.7 (1:2 ethyl acetate : n-hexane). 

5 

Intermediate 5 



10 



15 



20 



25 



I0 



2-Bromo-N-isoDroDvl-N-(4-mP thoxv-Dhen Y l) - a r < »t a m;w a 

By employing conditions similar to those described in Intermediate 3, 
isopropyl-(4-methoxy-phenyl)-amine (1.72 g, 10.42 mmol). prepared as in 
Intermediate2, is converted to the title compound, which is obtained as a 
brown solid (0.777g. 2.73 mmol). 1H NMR (300 MHz, CDCI3) 6= 1 04 (d 
J=6.8 Hz. 6H). 3.53 (s, 2H); 3.84 (s. 3H); 4.85-5.01 (m. 1H); 6.92 (d J=8 5 
Hz, 2H); 7.10 (d. J-8.9 Hz. 2H). TLC R f =0.4 (3:17 ethyl acetate : hexane). 

Intermediate 6 

3-f(ben Z Yl 0 xYcarbon Y l)amino1.5. D henvl.1 3-riihyrt r Q.benratelM ^ Hi^p^o. 



one 



A solut.on of 2-(benzotriazol-1-yl)-N-benzyloxycarbonyl-glycine (Katritzky et 
al. 1989 J. Chem. Soc., Chem Comm. 337; 10.00g; 30.7 mmol) in anhydrous 
THF (100 mL) under nitrogen is cooled to 0-5 C with an ice-water bath 
Oxalyl choride (2M in DCM. 15.3 mL. 30.7 mmol) is added via syringe 
followed by anyhydrous DMF (0.25 mL). After maintaining the reaction 
mixture at 0-5 _C for 2 hrs., a solution of 2-amino-benzophenone (5.445 g. 
27.61 mmol) and anhydrous N-methyl-morpholine (5.90 mL, 61.4 mmol) in 
anhydrous THF (30 mL) is added dropwise over approximately 20 min. The 
reaction is allowed to warm to ambient temperature and the slurry is filtered. 
The residual solids are washed with a minimum quantity of anhydrous THF 
(approximately 25 mL) and the washings are combined with the mother liquor 
The mother liquor is saturated with ammonia gas, diluted with methanol (150 
mL), and saturated again with ammonia gas over approximately 0.5 hrs. The 
reaction mixture is evaporated in vacuo, dissolved in ethyl acetate.and then 
concentrated again in vacuo . The residue is dissolved in ethyl acetate and 
washed twice with aqueous sodium hydroxide (1N). The combined aqueous 
layers are extracted with ethyl acetate and the organic layers are combined. 
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extracted with saturated aqueous brine, dried over anhydrous sodium sulfate 
and concentrated in vacuo . 

The crude intermediate (12.6 g) is dissolved in glacial acetic acid (200 mL) 
combmed under nitrogen with ammonium acetate (10.00 g. 129.7 mmol) and 
allowed to st.r at ambient temperature overnight. The reaction mixture is 

^JSTn T° SUSPended in 6thy ' aC6tate < 50 mL > ™* diethyl 
ether (150 mL). Aqueous sodium hydroxide (1N) is added until the pH of the 
aqueous layer is greater than 8. The resulting slurry is cooled to 0-5 C with 
an ,ce-water bath, filtered, washed with water and diethyl ether, and dried 
under h.gh vacuum to provide the title compound as a crystalline solid (7 77 

^nTi : HNMR(300MH2 ' CDC, 3)«=5.17(s.2H);5.35(d.J=84H 2 
H) 6.60 (d. J=8.1 Hz. 1H); 7,2-7.71 (m . 14H); 8.38 (s, 1H). TLC: R F 0.31 
(95:5 chloroform : methanol). 

Intermediate 7 

3-Amino-5-phenyl-1 Vrtihvdr 0 .hPn 7 n Mr i ^ d i a?enin , ? 

A solution of 3-t(ben 2 yloxycarbonyl)amino]-5-phenyl-1.3-dihydro- 
benzofeJIMldiazepin-^one (7.00 g, 18.2 mmol) in glacial acetic acid (200 
mL). prepared as in Intermediate 6. is saturated with HBr gas. The reaction 
■s warmed to 70 _C and held for 20 min. The temperature is raised *8 c 
and ma.nta.ned for an additional 20 min. The resulting slurry is cooled to' 
amb.ent temperature, diluted with anhydrous diethyl ether (200 ml) agitated 

Id a 6o' ctd ^ ^ ^ ether " ^ h ~d^ 
dned at 60 C under vacuum to provide the dihydrobromide salt (6.836 g 

6.5 mmol) of the title compound. The free base is obtained by partitioning 
the d.hydrobromide (6.100 g. 14.3 mmol) between aqueous potassium 
carbonate (5% w/v. 50 mL) and a mixture of ethyl acetate, isopropano. and 
DCM. After separat.ng the phases, the organic layer is dried over anhydrous 

od.um sulfate. fi,tered. and concentrated /* vacuo to a solid. The produ* is 
dned under high vacuum to provide the title compound as a crystalline solid 
(3.69 g. 14.3 mmol). 1 H NMR (300 MHz, d6-DMSO) 6= 4 21 ^H 7 15 
7-60 (m. 9 H); 10.66 (s, 1H). TLC: R f =0.33 (95:5 chloroform :12^ 
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Intermediate 8 

Carbonic acid M-nitro-oh envn ester ffRH-phenvl-ethvm ester 

5 1-(R)-Phenyl ethanol (2.939 g, 24.1 mmol) and anhydrous pyridine (2.05 mL. 
25.3 mmol) are combined under nitrogen in anhydrous DCM (10 mL) and 
cooled to 0-5 _C with an ice-water bath. A solution of 4-nitrophenyl 
chloroformate (4.85 g, 24.1 mmol) in anhydrous DCM (15 mL) is added 
dropwise over 15 min. The reaction is allowed to warm to ambient 

1 0 temperature and stirred overnight under nitrogen. After cooling to 0-5 _C,the 
reaction is quenched with aqueous hydrochloric acid (1N). The phases are 
separated and the organic phase is dried over anhydrous magnesium sulfate, 
filtered, and concentrated in vacuo to an oil. The oil is purified by 
chromatography on flash grade silica gel using 15% ethyl acetate in n- 

1 5 hexane. Fractions containing the product are combined and concentrated in 
vacuo to provide the title compound as an oil (5.872 g, 20.5 mmol). NMR 
(300 MHz, CDCI 3 ) 8= 1 .70 (d, J=6.4 Hz, 3H); 5.84 (q. J=6.6 Hz, 1 H); 7.81- 
7.47 (m.7H); 8.25 (d.J=8.9 Hz, 2H). TLC: R,=0.5 (1 :4 ethyl acetate: n- 
hexane). 



20 



Intermediates 9 & 10 



3(S)-W R)-1 -Dhenvl-etho xvcarbonvnaminoV5-Dhenvl-1 3-dihvdrn- 
benzofelM 41diazepin-2-one 

25 

and 

3(RWf(R)-1-Phenvl-eth oxvcarbonvl1aminoU5-nhenvl-1 3-riihYHrn. 
benzofein ,41diazepin-2-anB 

30 

A mixture of 3-amino-5-phenyl-1,3-dihydro-benzo[e][1,4]diazepin-2- 
one (2.100 g, 8.124 mmol), prepared as in Intermediate 7, carbonic acid (4- 
nitro-phenyl) ester [(R)-l-phenyl-ethyl) ester (2.332 g, 8.124 mmol), prepared 
as in Intermediate 8, and anhydrous triethylamine (1.133 mL, 8.124 mmol) is 
35 combined in acetonitrile (25 mL) under nitrogen, heated to reflux and held 
overnight. After removing the reaction solvent in vacuo , the residue is 
dissolved in ethyl acetate and washed twice with aqueous sodium hydroxide 
(1 N). After extracting the combined aqueous layers with ethyl acetate, the 
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organic layers are combined washed «,ith . , 

^ chromatography on TLC mJ3^^^^ * 

and finally chromatograohv on im w 9 hyl 3Cetate in n - hexan « 

combined to provide ^00,^ ^ d ' aStereomer f ™ "* column are 
-.orepo^ 

t ^z:v^^zt^ 9 and 1 0 « — * 

previous* reported (Bock M O f2 T °' ' ntemediates » and 10 
1992). (B ° Ck,MG ' Fre,d,na ^RMEuro.Pat.0508796A1 l 

Intermediate 9: i H NMR (300 MHz d6-DMSC0 fi- 1 A7 ,m 
4-96-5.02 (m, 1H); 5.68 (q, J- 6 6 Hz 1H) 7 ?« 7 ^ / ^ ' * 3H,: 
Hz. 1H); 10.81 (s, 1H). CHN* Calc C H m r i f ^ 8 32 (d ' J=9 0 
N.10.38 Found: C: 71.23 5^8 N^IO 30 2 ^ " 538 

Intermediate 10: i H NMR (300 MHz, d6-DMSO) & 1 a* m 
4-95-5.01 (m, 1H); 5.68 (q J= 6 5 Hz 1HV 7 7 , 1 1 W J=6 6 H2 ' 3H > : 
Hz, 1H); 10 84 (s 1H) chn- r V * 8 " 7 66 (m ' 14H > : 8 34 W J=8 2 
^^^^ ^N3O 3 .0.3H 2 O 0:71,0 H 5.38 



Intermediate 1 1 



30 



35 




Intermediate 9. in anhydrous DMF (10 mn J Prepared as in 
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reaction mixture is added via pipette to a vigorously stirred solution (75 mL) 
of ice/water containing aqueous sodium hydrogen sulfate (approximately 0.5 
mL 1 N) . The resulting slurry is diluted with 100 mL water, cooled to 0-5 _C, 
filtered, washed with water, and dried overnight under high vacuum to provide 
5 the title compound (1 .045 g, 1 .82 mmol) as a white solid. 1 H NMR (300 MHz, 
CDCI 3 ) 8= 1.08 (d, J=6.5 Hz, 6H); 1.58 (d, J=7.2 Hz, 3H); 3.92 (d, J=16.4 Hz, 
1H); 4.26 (d, J=16.1 Hz, 1H); 4.-95-5.09 (m, 1H); 5.33 (d, J=7.9 Hz, 1H); 5.76 
(q, J=6.1 Hz, 1H); 6.70 (d, J=7.7 Hz, 1H); 7.12-7.62 (m, 19H). MS (FAB): 
[M+H]+ = 575. 

10 

Intermediate 12 

N-lsopropvl-2-f2-oxo-5-phenvi-3-(RMf(R)-1 -phenvl-ethoxvcarbonvllamino}- 
15 2.3-dihvdro-benzoFeiri .4ldiazepin-1-vl-N-phenvl acetamide 

By employing conditions similar to those described in Intermediate 1 1 , 3(R)- 
{[(R)-1 -phenyl-ethoxycarbonyl]amino}-5-phenyl-1 ,3-dihydro- 
benzo[e][1,4]diazepin-2-one (0.725 g, 1.817 mmol), prepared as in 
20 Intermediate 10, is converted to the title compound, which is obtained as a 
white solid (1.027 g, 1.788 mmol) 1 H NMR (300 MHz, CDCI3) 6= 1.04-1.15 
(m, 6H); 1.50-1.57 (m, 3H); 3.92 (d f J=16.7 Hz, 1H); 4.29 (d, J=16.7 Hz, 1H); 
4.98-5.11 (m, 1H); 5.38 (d, J=8.5 Hz, 1H); 5.74-5.84 (m, 1H); 6.64 (d, J=8.0 
Hz, 1H); 7.10-7.63 (m, 19H). MS (FAB): [M+H]* = 575. 

25 

Intermediate 13 

2-f3-(SVAmino-2-oxo-5-phenvl-2.3-dihvdro-benzofein.41diazeptn-1-vn-N- 
30 isopropyl-N-phenvl-acetamide hvdrobromide 

A solution N-lsopropyl-2-(2-oxo-5-phenyl-3-(S)-{[(R)-1- . 
phenylethoxycarbonyl]-amino}-2,3-dihydro-benzo[e][1,4]diazepin-1-yl-N- 
phenyl acetamide (0.950 g, 1.655 mmol), prepared as in Intermediate 11, in 
35 anhydrous DCM (25 mL) at 0-5 _C is saturated with hydrogen bromide gas 
and then stirred for 30 min. After removing excess hydrogen bromide by 
sparging the solution with nitrogen, the reaction mixture is concentrated in 
vacuo and triturated with anhydrous diethyl ether. The resulting slurry is 
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filtered, washed with diethyl ether, and dried under vacuum overnight. The 
crude product is recrystallized from DCM/diethyl ether, filtered and dried 
under high vacuum to provide the title compound as a yellow solid (812 mg. 
1.60 mmol). NMR (300 MHz, CDCI 3 ) 5= 0.94-1.10 (m, 6H); 4.26 (s, 2H); 
4.83-6.97 (m, 1H); 5.69 (s, 1H); 7.19-7.86 (m. 14H). MS (FAB): [M+H]* = ' 



Intermediate 14 

2-f3-fR)-Amino-2-oxo-5-Dhenvl-2 3 -dihvdro-benzoreiri 41dia Z epin-1-vll-NI- 
isoDropvl-N-Dhenvl-aceta mide hvdrobmmirig 

By employing conditions similar to those described in Intermediate 13, N- 

lsopropyl-2-(2-oxo-5-phenyl-3-(R)-([(R)-l-phenyl-ethoxycarbonyl)amino}-2 t 3- 
dihydro-benzo[e](1 ,4]diazepin-1 -yl-N-phenyl acetamide (0.950 g, 1 .655 
mmol), prepared as in Intermediate 12, is converted to the title compound, 
which is obtained as a yellow solid (0.840 g, 1.657 mmol). 1H NMR (300 
MHz, CDCI 3 ) 8= 0.98-1.08 (m. 6H); 4.26 (s, 2H); 4.82-6.96 (m, 1H); 5.71 (s, 
1H); 7.18-7.86 (m, 14 H). MS (FAB): [M+H]* = 427. 



Intermediate 15 

3-Nitrobenzoic acid t-butvl ester 

Potassium t-butoxide (3.82 g, 32.30 mmol) is added to a solution of 3- 
nitrobenzoyl chloride (5.00 g, 26.94 mmol) in anhydrous THF (70 mL) and 
stirred under nitrogen for 2 hrs. The reaction mixture is concentrated in 
vacuo and partitioned betweeen DCM and water. After separating the 
phases, the aqueous layer is back-extracted with ethyl acetate. The organic 
layers are combined, dried over anhydrous magnesium sulfate, filtered and 
then concentrated in vacuo. The crude product is purified on flash grade 
silica gel using 0-5% gradient of ethyl acetate in n-hexane. Fractions 
containing the product are combined, concentrated in vacuo, and then dried 
under high vacuum to provide the title compound as an oil (3.82 g, 17.1 
mmol). iH NMR (300 MHz, CDCI3) 6= 1.63 (s, 9H); 7.62 (t, J=7.9 Hz, 1H); 
8.29-8.41 (m, 2H); 8.78-8.80 (m, 1H). MS (CI): (M+H]* = 224. 
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Intermediate 16 

5 3-Amino-benzoic acid t-butyl ester 

A solution of 3-nitro-benzoic acid t-butyl ester (3.77 g. 16.9 mmol), prepared 
as in Intermediate 15, in absolute ethanol (50 mL) is combined with palladium 
on carbon (10 wt%, 0.30 g) and stirred under atmospheric hydrogen for 

10 approximately 3 hrs. The reaction mixture is filtered through a pad of 
diatomaceous earth and then concentrated in vacuo to an oil which 
crystallized when dried under high vacuum providing the title compound as a 
tan solid (3.28 g, 16.9 mmol). ""H NMR (300 MHz, CDCI 3 ) 6= 1.58 (s, 9H); 
6.79-6.87 (m. 1H). 7.19 (t, J=8.5 Hz, 1H); 7.24-7.34 (m. 1H); 7.38 (d, J=B.O 

15 Hz, 1H). MS (CI): [M+H] + = 194. 



Intermediate 17 

20 3-(2H)-Tetr azol-5-vl-phenvlamine hydrochlorida 

3-Aminobenzonitrile (10.0g, 84.7 mmol) and tributyltinazide (42g, 127.1 
mmol) are heated together at 160 _C under nitrogen for 2 hrs. The cooled 
mixture is diluted with diethyl ether (300 mL), extracted with 2N aqueous HCI 

25 (2200 mL) and the combined aqueous extracts cooled in an ice-methanol 
bath for 0.5 hrs. The resulting precipitate is separated by filtration, washed 
with ether (100 mL) and dried to give a pale pink solid. This is recrystallized 
from methanol (600 mL) to give 3-(2H-Tetrazol-5-yl)-phenylamine 
hydrochloride as an off-white solid (12.1 g, 61.2 mmol). 1H NMR (300 MHz 

30 d6-DMSO): 7.32 (d, J=7.8 Hz, 1H), 7.57 1, 1H), 7.82 (m, 2H) m.p.: 256-262* 
_C(dec). 

Intermediate 18 

35 N-lsopropvl-2-f2-oxo-5-Dh envl-3-r(ben7 V |oxvcarbonvnaminol-?3-riih Y rtr»- 
benzorelf 1 . 4ldiazepin-1 -yll-N-ohenvl acetamide 
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Sodium hydride (60% dispersion in mineral oil 428 m „ 

prepared as in intermediate 3. in anhydrous dm ' , ™ T* 
mixture is allowed to s»ir a , * / ( L) ,s added and «ie 

added via The ~*» « 

sluny is diluted Jh I J, " 9 ° r0US «*«oa The resting 
.a,, Merlin, ^^1?^ 
and then dried overn iS h, under nigh d 

o.i Hz. 1H), 7.1 1-7.62 (m, 19H). MS (FAB): [M+HJ* = 



20 



25 



30 



Intermediate 19 




35 



A suspension of l«8op ro pyW^ slxo ^ pher ^ 

on carbon (10 i» J? h P 35 ,ntermedia * 18, palladium 

hydrogen overnioht Th H Z T * " ^ Under a ^^Pherio 
dLmaceou s"^ J"*" " **« 3 > ad * 

-thy, ether. ^^^^2^!^ ? 
under high vacuum to provide the 2 InZT " OVemi9ht 
4-04 mmol). i H NMR (300 MHz d « -0 ^ * 

6-28 (m, 2H); 4.68^5.82 (m, 1H); 5 14 (s 1H) 72, 7 7R ' ^ 6H)i 4 ' 10 " 
2H). MS (FAB): [M+H]* = 427 ^ (m ' 14 H); 9 04 ( b - 



Intermedate 20 
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3-ff4-nitroDhenvnox vcarbonvn-amino-benzoic acid tert-butvl ester 

A solution of 4-nitro-phenylchloroformate (3.28 g. 16.24 mmol) in anhydrous 
DCM (25 mL) is added dropwise over 20 min. to a solution of 3-amino- 
5 benzoic acid t-butyl ester (3. 1 5 g, 1 6.24 mmol) and anhydrous pyridine (1 .379 
mL, 17.05 mmol) in anhydrous DCM (25 mL) under nitrogen at 0-5 _C. The 
reaction mixture is allowed to warm to ambient temperature and stirred 
overnight. After washing with aqueous HCI (1N). the reaction solution is 
dried over anhydrous magnesium sulfate and concentrated in vacuo to a 
10 solid. The crude product is slurried in n-hexane for 30 min., filtered and dried 
under high vacuum to provide the title compound as a white crystalline solid 
(4.460 g, 12.45 mmol). 1H NMR (300 MHz, CDCI 3 ) 5= 1.69 (s, 9H); 7.11 (b. 
1H); 7.38-7.49 (m, 3H); 7.78 (d, J=7.5 Hz, 2H); 7.91-7.94 (m, 1H); 8.27-8.33 
(m, 2H). MS (FAB): [M+H]+ = = 358. 

15 

Intermediate 21 

3-r3-f2-oxo-5-Dhenvl-2.3-dihvd ro-1H-ben7Qre1f1.41diazeDin-3-vl-ureido1- 
benzoic acid tert-butvl ester 

20 

A mixture 3-amino-5-phenyl-1 ,3-dihydro-benzo(e][1 ,4]diazepin-2-one (1.500 
g, 5.80 mmol), prepared as in Intermediate 7, 3-[(4-nitrophenyl)oxycarbonyl]- 
amino-benzoic acid tert-butyl ester (2.078 g, 5.80 mmol), prepared as in 
Intermediate 20, and triethylamine (0.85 mL, 6.09 mmol) in acetonitrile (60 

25 mL) is heated to reflux under nitrogen. After heating for 1 .5 hrs., the reaction 
slurry is cooled to 0-5 _C, filtered, and washed with acetonitrile. The product 
is dried overnight under high vacuum to provide the title compound as a white 
crystalline solid (2.480 g, 5.27 mmol). NMR (300 MHz, CD 3 OD) 5= 1.58 
(s, 9H); 5.34 (s, 1H); 7.24-7.67 (m, 12H); 8.01-8.02 (m, 1H). TLC: R,= 0.4 

30 (9:1 chloroform: methanol). 

Intermediate 22 

3-ffbenzvloxvcarbonvnamino1-5- methvl-1.3-dihvdro-ben?pre1f1.4ldiazeDin-7- 
35 one 



71 



WO 95/28399 



10 



PCT/EP95/01335 



By employing conditions similar lo those describe in i„._ ... 
thai ma final treatment with ammonium ^ZJS2 alT ? * 
2-amino-acelophanone (1 86 o « « „ f, " ' S TOt P erf °™»«. 

«* -s ebtain'ed in . »,*nVX^~° ? T 



15 



25 



N-lsopror 



Intermediate 23 
benzoyl ^.a^j^^^ 



By employing conditions similar to those described in in*. 

1 H NMR (300 MHz, CDCI3) 6= 1 04-1 1 2 7m Bm f« / 7 9 ' 5 ^ 
Hz, 1H); 4.22 (d, J=16.6 Hz 1 H) 4 92 5 25 f mime In 3H); 39 ° W J=166 
7-1 1-7.58 (m, 14H). MS (E^^^J* " ' " > " * 1H * 

Intermediate 24 

2-(3.Amino.5-m P thvl.o nvn 2,3 riBiwd^^^ 1|ffl , , ^ , 
isoDroDvl.M.phenvl a r a t ami ^ 

concentration in vacuo is partitioned ™ 
aqueous brine. The ethyl aoetata layer is septal ^ 
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to provide the title compound as a foam (0.513 g, 1 .40 mmol). 1 H NMR (300 
MHz, CDCI 3 ) 5= 1.09 (d, J=6.8 Hz, 6H); 2.43 (s, 3H); 3.82 (d, J=16.7 Hz, 1H); 
4.29 (d, J=16.4 Hz, 1H); 4.37 (b, 1H); 4.93-5.07 (m, 1H), 7.07-7.52 (m, 9H). 
MS (ESI): [M+H]+ = 365. 

5 

Intermediate 25 
7-Nitro-1-tert-butoxvcarbonvl-indazole 

10 A solution of 7-nitro-1 H-indazole (2.81 g, 17.23 mmol), di-tertbutyl carbonate 
(7.52 g, 34.5 mmol), triethylamine (4.81 mL, 34.5 mmol) and 4- 
dimethylamino-pyridine (2.11 g, 17.2 mmol) in anhydrous acetonitrile (100 
mL) is stirred under nitrogen at ambient temperature for approximately 3 hrs. 
After removing the solvent in vacuo, the residue is partitioned between ethyl 

15 acetate and aqueous sodium hydrogen sulfate (1 N). The organic layer is 
separated, washed with saturated aqueous brine, dried over anhydrous 
magnesium sulfate, filtered and concentrated in vacuo. The crude product is 
purified by chromatography on flash grade silica gel using DCM. Fractions 
containing the product are combined, concentrated in vacuo to a solid and 

20 dried under high vacuum to provide the title compound as a yellow solid 

(2.674 g, 10.16 mmol). 1 H NMR (300 MHz, d6-DMSO) 5= 1.55 (s, 9H); 7.58 
(t, J=8.0 Hz, 1H); 8.20 (d, J=7.4 Hz, 1H); 8.30 (d, J=7.7 Hz, 1H); 8.67 (s, 1H). 
TLC: R f =0.5(DCM). 

25 Intermediate '26 

7-Amino-1-tert-butoxvcarbonvl-indazole 

A mixture of 7-Nitro-1-tert-butoxycarbonyl-indazole (1.000 g, 3.798 mmol), 
30 prepared as in Intermediate 25, and palladium on carbon (10 wt%, 0.10 g) in 
ethyl acetate (25 mL) at ambient temperature is stirred under atmospheric 
hydrogen overnight. The mixture is filtered through celite and concentrated in 
vacuo to an oil which solidified under high vacuum to provide the title 
compound as a purple solid (0.860 g, 3.686 mmol). 1 H NMR (300 MHz, d6- 
35 DMSO) 8= 1.59 (b, 9H); 6.13 (b, 2H); 6.76 (d, J=7.6 Hz, 1H); 6.97 (d, J=7.6 
Hz, 1H); 7.04-7.07 (m, 1H); 8.24 (s f 1H). TLC: R f = 0.47 (25:75 ehtyl acetate: 
n-hexane). 
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Intermediate 27 

N-lsopropvl-N-f4-methoxv.nhPn Y n.2.f2-oxQ-5-phenvl-2.3-dihYHrr»- 
benzofelf 1 .41 diazeDin-l -yl)-acetamide 

5 

By employing conditions similar to those described in Intermediate 1 1 , 5- 
phenyl-1,3-dihydro-benzo[e][1,4]diazepin-2-one (Bock et. a/., J. Org. Chem 
1987, 52, 3232-3239. 3.00 g, 12.71 mmol) and 2-bromo-N-isopropyl-N-<4- 
methoxy-phenyl)-acetamide (3.820 g, 13.35 mmol) are converted to the title 

0 compound, which is obtained as a wet white solid. The product is dissolved 
in anhydrous DCM, dried over anhydrous sodium sulfate and then 
concentrated in vacuo . The residue is triturated with n-hexane, filtered and 
dried overnight under vacuum to provide the title compound as a white solid 
(5.380 g, 12.18 mmol). tH NMR (300 MHz, d6-DMSO) 5= 0.91-0.97 (m, 6H); 

5 3.70 (d, J=10.4 Hz, 1H); 3.76 (s, 3H); 4.08 (s. 2H); 4.51 (d, J=10.6 Hz, 1H); 
4.67-6.78 (m, 1H); 6.97-7.63 (m, 13H). MS (FAB): [M+HJ+ = 442. 



Intermediate 28 

{1-flsopropvl-f4-methoxv-Dhenvh.r a rbamovlmftth v |i-2^xo-fi.ph 0 n Y i.?t- 
dihvdro-1H-benzoreiri.4ldiazepin. 3. V |iacetir and tert-buM astor 

A solution of 0.5 M potssium bis(trimethylsilyl)amide (0.5 M in toluene, 4.75 
ml_. 2.38 mmol) is added via syringe to a solution of N-isopropyl-N-(4- 

methoxy-phenyl)-2-(2-oxo-5-phenyl-2,3-dihydro-benzo[e][1,4]diazepin-1-yl)- 
acetamide (1 .000 g, 2.27 mmol) in anhydrous THF (1 5 mL) at -78 _C under 
nitrogen. After stirring for 15 min., tert-butyl bromoacetate (0.384 mL, 2.38 
mmol) is added via micropipette and the reaction is maintained at -78 _C for 
45 min. Acetic acid is added (0.026 mL, 0.454 mmol) and the reaction is 
allowed to stir to ambient temperature overnight. After removing the solvent 
in vacuo , the residue is purified by chromatography on flash grade silica gel 
using 50 % ethyl acetate in n-hexane. Fractions containing the product are 
combined, concentrated in vacuo to a white foam, and dried under high 
vacuum to provide the title compound (1 .035 g, 1.863 mmol). ->H NMR (300 
MHz, d6-DMSO) 5= 0.88-0.94 (m ,6H); 1.34 (s, 9H); 2.86-3.06 (m, 2H); 3 77 
(s, 3H); 3.90 (t, J=7.2, 1H); 4.06 (d, J=16.8 Hz, 1H); 4.20 (d, J=16.5 Hz 1H)- 
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4.63-6.74 (m, 1H); 6.97-7,08 (m, 2H); 7.15-7.31 (m f 4H); 7.36-7.53 (m, 6H); 
7.57-7.66 (m, 1H). MS (FAB): [M+H]+ = 556. 

Intermediate 29 

5 

^1-[lsoproDvl-f4-methoxv-Dhenvn-carbamovlmethvn-2-oxo-5-phenvl-2.3- 
dihvdro-1 H-benzofelM ,41diazepin-3-vllacetic acid 

By employing conditions similar to those described in Example 10, {1- 
10 [lsopropyK4-methoxy-phenyl)-carbamoylmethyl]-2-oxo-5-phenyl-2 f 3-dihydro- 
1H-benzo[e][1,4]diazepin-3-yi}-acetic acid tert-butyl ester (0.910 g t 1.638 
mmol), prepared as in Intermediate 28, is converted to the title compound, 
which is obtained as an off-white solid (0.943 g t 1.888 mmol) which is used 
without further purification. 1 H NMR (300 MHz, CDCI 3 ) 5= 1.07 (d, J=67 Hz, 
15 6H); 3.14-3.26 (m, 1H); 3.54-3.65 (m, 1H); 3.81 (s, 3H); 4.02 (d, J=16.8 Hz, 
1H); 4.28-6.29 (m, 2H); 4.88-6.99 (m, 1H); 6.76-7.88 (m, 13 H). MS (FAB): 
[M+H]+ = 500. 

Intermediate 30 

20 

2-f3-fN-Benzvloxvcarbonvl-amino)-2-oxo-5-pyridin-3-vl-2.3-dihvdro- 
benzore1f1.41diazepin-1-vl1-N-isopropyl-N-(4-methoxv-phenvn-acetamide. 

A solution of 1.000 g of 3-(benzyloxycarbonyl-amino)-5-pyridin-3-yl-1,3- 
25 dihydro-benzo[e][1,4]diazepin-2-one (2.591 mmol, Pat. App. WO 93/16999) 
in 7 ml dimethylformamide at 0 °C under nitrogen was treated with 5.44 mL 
(2.72 mmol) of potassium bis(trimethylsilyl)amide (0.5M in toluene). After 
stirring for 10 min., a solution of 0.779 g of 2-bromo-N-isopropyl-N-(4- 
methoxy-phenyl)-acetamide (2.72 mmol), prepared as in Intermediate 5, in 2 
30 mL of dimethylformamide was added to the mixture. The reaction was stirred 
to ambient temperature over 2 hrs. and then quenched into a mixture of ethyl 
acetate, water and saturated aqueous brine. The phases were separated 
and the aqueous phase was back-extracted with ethyl acetate. The organic 
layers were combined, washed with saturated aqueous brine, dried over 
35 anhydrous sodium sulfate, filtered and evaporated in vacuo to a residue. The 
residue was purified on flash grade silica gel using 9:1 ethyl acetate / 
hexane. The appropriate fractions were combined, evaporated in vacuo to a 
foam and triturated with hexane. After evaporation of the hexane in vacuo, 
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10 



15 



20 



25 



the residual solid was dried under high vacuum to provide 1.295 g of the title 
compound as a tan solid. 1H NMR (300 MHz, d6-DMSO) _=8 70 (m 2H) 
8.56 (d, 1H. J. 8.6), 7.92 (m, 1H), 7.71 (m, 1H). 7.52 (m, 2H), 7.32 (m 9H) 
7.07 (d. 2H. Jm 8.8), 5.19 (d, 1H, Jm 8 .8), 5.08 (s, 2H), 4.71 (m, 1H), 4 27 (d 
1H, J = 16.5), 4.12 (d, 1H. J* 16.5). 3.81 (s, 3H), 0.95 (m, 6H); MS (ESI)- 
[M+Hr = 592. 

Intermediate 31 

2-(3-Amino.2-oxo-5.pvridin-3.vl-2.3-riih V r)r n .ben2ofBiri4) n ia Z e P in-i. Y i}.M. 
isopropyl-N-(4-methoxv-ohenYl )-acetamidP hydrobromirl* 

A solution of 1.00 g of 2-[3-(N-ben2yloxycarbonyl-amino)-2-oxo-5-pyridin-3-yl- 

2.3-dihydrc-ben20[e][1 l 4]diazepin-1-yl]-N-isopropyl-N-(4-methoxy-phenyl). 
acetamide (1.690 mmol), prepared as in Intermediate 30, in 6 mL glacial 
acetic acid was saturated with hydrogen bromide gas and stirred at ambient 
temperature for 16 hrs. The reaction mixture was evaporated in vacuo to a 
residue and triturated with diethyl ether. The resulting slurry was filtered 
washed with diethyl ether, and dried under high vacuum to provide 1.062 g of 
the title compound as a dihydrobromide salt. 'H NMR (300 MHz CD 3 OD) 
_=9 06 (m, 2H), 8.85 (m. 1H), 8.21 (dd, 1H, J= 5.8. 8.1), 7.84 (m 1H) 7 61 
(d, 1H. J = 8.3). 7.50 (m. 2H). 7.27 (m. 2H). 7.10 (d, 2H. J = 8.8), 5.25 '(s 1H) 
4.52 (d, 1H, J = 16.7). 4.31 (d, 1H, J = 16.7), 3.88 (s. 3H). 1.07 (m. 6H); MS .' 
(ESI): [M+H] + = 458. 

Intermediate 32 



2-(2,4-dioxo-6H-benzord1f1 l 3l 0 xazin.1.vn-Nl.i gn nr rt p V |. N . nhftnv/l . a ^ ami ^ 

A suspension of isatoic anhydride (9.54 g. 58.5 mmol ) and 2-bromo-N- 
isopropyl-N-phenyl-acetamide (15.0 g. 58.5 mmol ) and potassium carbonate 
(8.1 g. 58.5 mmol ) in DMF (300 mL) is stirred at room temperature for 3 5h 
The mixture is filtered through celite and concentrated in vacuo to a light 
brown solid. Trituration with water gave a light brown solid (25 g ). 
Recrystallization fron EtOH/petroleum ether (3:2, 500 mL) gave 14 7 g (72%) 

of2-(2.4-dioxo^H-benzo[d][1.3]oxazin-1-yl)-N-isopropyl-N-phenyl-acetamide 
as a tan powder. 1h NMR (300MHz. CDCI3): 1.11 (d. J=6.8 Hz 6H)- 4 38 (s 
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2H); 4.96 (m, J=6.8 Hz, 1H); 6.87 (d, J=8.5 Hz. 1H); 7.2-7.6 (m, 6H); 7.71 (t, 
J=7.0 Hz, 1H); 8.14 (d, J=7.8 Hz, 1H). MS(ESI): [M+H] + = 488. 

Intermediate 33 

5 

2^2.4-Dioxo-6H->benzordi ri.31oxazin>1-vlVN-isopropvl-N-r4>methvQxv> 

phenvO-acetamide 

By employing conditions similar to Intermediate 30 except 2-Bromo-N- 
10 isopropyl-N-(4-methoxy-phenyl)-acetamide (16.74 g, 58.5 mmol ) is 

substituted for 2-Bromo-N-isopropyl-N-phenyl-acetamide, the title compound 
is obtained as a tan solid (18.53 g, 50.3 mmol ). ^H NMR (300MHz, d6- 
DMSO): d 1.00 (d, 6H, J=6.6 Hz); 3.81 (s, 3H); 4.29(s, 2H); 4.73 (m, 1H); 
7.02-7.41 (m, 6H); 7.84 (m, 1H); 8.01 (m, 1H). TLC (Ethyl 
15 Acetate/Hexane(1:1)): Rf=0.44. 

Intermediate 34 

2-f2.5-dioxo-2.3 4.5-tetrahvdro-benzofeiri 41diazeDin-1-vl)-NHSOPropYUN> 
20 Phenvlacetamide 

A suspension of 2-(2,4-dioxo-6H.benzo[d][1,3]oxazin-1-yl)-N-isopropyUN- 
phenylacetamide (10 g, 31 mmol ), glycine (2.32 g, 31 mmol ) and 
triethylamine (4.32 mL t 31 mmol ) in water (50 mL) is stirred at 50°C for 5h. 

25 The reation mixture is concentrated to a brown viscous oil, acetic acid (100 
mL) is added and the mixture heated at reflux for 6h. The reaction mixture is 
concentrated to a brown viscous oil, dissolved in ethyl acetate (300 mL) and 
washed with water, saturated aqueous sodium bicarbonate and brine. The 
resulting solution is dried over magnesium sulfate and concentrated to a 

30 yellow foam. Recrystallization from ethyl acetate/petroleum ether (4:1, 100 
mL) gave the title compound (7.55 g f 21 .5 mmol) as an off-white powder. 1H 
NMR (300M Hz, CDCI3): 1.12 (d, J=6.7 Hz, 6H); 3:6-6.4 (m, 4H); 5.05 (m, 
J=6.7 Hz, 1H); 6.62 (m, 1H); 7.1 -7.6 (m, 7H); 7.84 (d, J=7.5 Hz, 1H). MS ' 
(FAB): [M+H]+ = 352. 
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10 



15 



20 



25 



30 



35 



2;(4.Azido-5.ovo^5.dihydrc,1 2 3a 6 ttrtr^nr.^ ,,-^ ^ », ^ 

N-Phenyl arotam^ 

A soMion of bis (trimethylsily,)amide (0.5 M in to.uene. 3.52 mL, 1.76 mmo.) 
s added v ,a synnge to a solution of N-i S opropy,-2-(5-oxo^5-dihydro. ' 
™ n • ^! ^^"'^-yD-N-phenyl-acetamide (600 mg 1 600 
mmol) « anhydrous THF (10 mL) at -78 _C. After stirring for 5 min lr sy. 
az.de y Org. Ch em. . 1973. 38, H. 16 . 0 .618 g, 2.00 mmo,) is added as a 
sohd ,n one port,on. The reaction is stirred at .78 C for 4 min and then 
quenched by addition of glacial acetic acid (457 ul, S.Ommol)' The 
quenched reaction mixture is allowed to warm to ambient temperature 
concentrated in vacuo to a residue, and chromatographed on flash grade 
•to. ge, us,ng »% ethy. acetate in n-hexane. Fractions containing the 
product are concentrated in vacuo to a solid and dried under high vacuum to 
afford the title compound as a white foam (416 mg. 1 127 mmo.) Z 
(300 MHz, d6-DMSO, 80.C): 0.98 (d. J=6 .6 Hz. 6H) 4 .08 (d =16 0 H 2 
1H); 4.19 (d. J=16.0 Hz. 1H); 4.62-6.74 (m. 1H); 6 70 bs 1HV 7 25 ,d ,-7 , 
Hz 2H ); 7.39-7.50 (m. 5H, 7.63 (, J= 7.2 Hz. 1 H); 7.88 (d, j=7 6 1H) 
8.77 (s. 1H). MS (FAB): [M+HJ+ = 417. 

Intermediate 36 

(4-Amino-5-oxrv4 S-dihydrn 1 2 In n-tstr.^.K.n^...^ § | n f| 
isoDrop v l-K|. r h g nv |. af , (a>amiHa 

A solution of 2-(4-azido-5-oxo^5-dihydro-1 .2.3a,6-tetra-benzo[e]a 2 ulen* 

m tZr'n " Ph9ny ' 3Cetamide (15 ° "* 0 361 ™-0 -™ ent 
methanol (4 mL) ,s treated with stannous chloride (103 mg, 0.541 mmol) a 

am b ,ent temperature. After 15 min.. the methanol is rem LZacZ and 
he res,due partitioned between DCM and SV. aqueous potassiu L ZZs 
conta.n^ng sod.um chloride. The organic .ayer is separated and the aqueous 
layer extracted with DCM. The organic .ayers are combined, dried over 
anhydrous sodium sulfate, fi,tered and then concentrated in vacuo to Id 2 . 
(4-Am ( no.5-oxo^,5^ihydro-1,2,3a,6-tetraaza-ber^o[e]azu.en^ y ,)N 
~N-phen yl acetamide (140 mg. 0.361 mmo,) as a white fo which is 
used ,n the preparat,on of Example 1 without further characterization 
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NHsoDroDvl-2-(5-oxo-6.5HJihvdro>1.2.3a,6-tetraaza-ben2ofe1a2ulene-6>vlVN- 

phenvl-acetamide 

5 Pyridine (3.0 mL, 36.9 mmol ) is added to a stirred suspension of 2-{2,5- 
dioxo^^^.S-tetrahydro-benzoleHI^Jdiazepin-l-yO-N-isopropyl-N-phenyl- 
acetamide (6.45 g, 18.4 mmol ) in toluene (180 mL). The mixture is warmed to 
80°C to give a cloudy solution. Phosporus oxychloride (1.14 mL, 12.2 mmol ) 
is added and the mixture is heated at reflux for 1 75 hrs. during which a red 

10 oil separated out from the reaction mixture. After cooling to room 

temperarure, toluene is removed and the residual oil is diluted with water and 
extracted with ethyl acetate (x 2). The organic extract is washed with aqueous 
hydrochloric acid (1N) and brine, dried over magnesium sulfate and 
concentrated to give a tan foam (6.3 g). The crude product is dissolved in 

1 5 toluene (1 80 mL) and formyl hydrazine (2.8 g, 46.2 mmol ) is added. The 
mixture is heated at reflux for 22 hrs. After cooling to room temperature the 
reaction mixture is diluted with ethyl acetate (200 mL) and washed with water 
(x 2) and brine, dried over magnesium sulfate and concentrated to a light 
brown foam. Purification by silica-gel flash chromatography with 5-10% 

20 methanol in dichloromethane as eluent followed by recrystallization from ethyl 
acetate/petroleum ether (1;2, 150 mL) provided the title compound as a white 
powder (2.85 g 7.60 mmol). MP 141-3°C. Found C, 66.4 ; H, 5.65; N, 18.4; 
C21H21N502'0.25 H2O requires C, 66.4, H, 5.7; N, 18.4. NMR (300MHz, 
CDCI3): 113 (d, J=6.6 Hz, 6H); 3.5-5.9 (m, 4H); 5.05 (m, J=6.6 Hz, 1H); 7.1- 

25 7.7 (m, 8H); 8.01 (d, J=7.6 Hz, 1H); 8.26 (s, 1H). MS (FAB): [M+H] + = 376. 

Intermediate 38 

(SV2-r5-chloro-3-(1H-indol-3-vlmethvn-2-oxo-2.3-dihvdro- 
30 hen2ofein.41diazeDin-1-vn-N-isoDroDvl-N -(4-methoxv-Dhenvn-acetamide 

S^-IS-tlH-lndol-S-ylmethyl^.S-dioxo^.S^.S-tetrahydro- 
benzo[e][1 ,4)diazepin-1 -yl]-N-isopropyl-N-(4-methyoxy-phenyl)- 
acetamide(289mg, 0.567 mmol ) is dissolved in toluene (6 mL) at 80 °C under 
35 nitrogen. Phosphorous oxychloride (1 16mg, 0.752 mmol ) is added dropwise 
and the reaction mixture is refluxed 2.5 hrs. The solvent is removed in vacuo 
and the crude product purified by flash chromatography on silica gel (30 g) 
eluted with ethyl acetate/hexane (2:3, 500 mL). Fractions containing the 
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desired product are combined and concentrated in vacuo and dried briefly ' 
under high vacuum to give the title compound (167 mg, 0.315 mmol) as a 
yellow foam. 1 H NMR (300MHz,CDCl3): d 1.10 (d, 6H t J=6.9 Hz); 3.51 (m, 
1H); 3.68 (m, 1H); 3.71 (d, 1H, J=16.8 Hz); 3.82 (s, 3H); 3.84 (m, 1H); 4.45 
5 (d, 1H t J=16.8 Hz); 5.03 (m, 1H); 6.88-7.34 (m, 10H); 7.49 (t r 1H); 7.59 (d, 
1 H, J=7.8 Hz); 7.68 (d, 1 H, J=8.0 Hz); 7.99 (s t 1 H). TLC (ethyl 
acetate/hexane, 2:3): Rp 0.38. 

Intermediate 39 

10 

(R)-245-chloro>3-nHHndol-3-vimethvlV2-oxo-2.3-dihvdro- 
benzofeiri.41diazeDin-%vl1 >N-isoDroDvl-N-(4-methoxy-Dhenvn-acetamidft 

By employing conditions similar to Intermediate 38 except R-2-[3-(1H-lndol-3- 
ylmethyl)-2 J 5-dioxo-2,3,4,5-tetrahydro-benzo[e][1 t 4]diazepin-1-yl]-N- 
isopropy!-N-(4-methyoxy-phenyl)-acetamide(430 mg, 0.842 mmol) is 
substituted for S-2-[3-(1 H-lndol^-ylmethylJ^^diox^.S^.S-tetrahydro- 
benzo[e][1,4]diazepin-1-yl]-N-isopropyl-N-(4-methyoxy-phenyl)-acetamide 
and other reagents scaled accordingly, the title compound is obtained as a 
yellowfoam (1 18 mg, 0.223 mmol). 1 H NMR (300MHz, CDCI3): d1.10(d, 
6H, J=6.9 Hz); 3.51 (m, 1H); 3.68 (m, 1H); 3.71 (d, 1H, J=16.8 Hz); 3.82 (s, 
3H); 3.84 (m, 1H); 4.45 (d, 1H, J=16.8 Hz); 5.03 (m, 1H); 6.88-7.34 (m, 10H); 
7.49 (t, 1H); 7.59 (d, 1H, J=7.8 Hz); 7.68 (d, 1H, J=8.0 Hz); 7.99 (s, 1H). TLC 
(ethyl acetate/hexane, 2:3): Rp 0.38. 

Intermediate 40 

(RW3-f1 H-lndol-3-vlmethvlW1-nsoDroDvU4-methoxv-DhenYl}> 

carbamovlmethv n-2.5-dioxcKl,2.3.5-tetrahvdro-ben2o[e|fl,41diazeDin-e.Y l V 
30 acetic acid tert-butvl ester 

To a solution of (R)-2-[3-(1 H-lndol-S-ylmethyl^.S-dioxo^^^.S-tetrahydro- 
benzo[e][1 ( 4]diazepin-1-yl].N-isopropyl-N-(4-methyoxy-phenyl)-acetamide 
(160mg, 0.313mmol), prepared as in Example 20, in dry DMF (4mL) cooled in 
35 an ice bath is added NaH (15mg, 0.376mmol, 60% in mineral oil) and stirred 
30min. t-Butyl bromoacetate (61mg, 0.313mmol) is added and the reaction 
mixture stirred with cooling for 1h followed by stirring overnight at ambient 
temperature. The solvent is removed in vacuo and the resultant oil taken into 
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ethyl acetate (50ml), washed with saturated NaHC03 (25mL) and brine 
(25mL), dried with MgS04, filtered and concentrated to a yellow oil. The 
crude product and a major by-product, the dialkylated material, (RH3-(1-tert- 
butoxycarbonyl methyl-1 H-lndol-3-ylmethyl)-1 -{isopropyl-(4-methoxy-phenyI)- 
5 carbamoylmethyl]-2 t 5-dioxo-1 ,2,3,5-tetrahydro-benzo[e][1 ,4]diazepin-6-yI>- 
acetic acid tert-butyl ester, are separated by preparative HPLC on a Delta- 
Pak C-18 column eluted with a linear gradient from 40-65%CH3CN in H2O 
with 0.1% TFA buffer over a 30 minute period at a rate of 150mL/min. The 
appropriate fraction is frozen and lyophilized to give the TFA salt of the title 
10 compound (84.6mg, 0.1 15mmol) as a white powder MS(FAB) m/z= 625.3 
(MH+); RP-HPLC (Vydac-C18, 40-65% CH3CN in H2O with 0.1%TFA buffer 
linear gradient, 30min, 1.5mL/min) t r = 20.5min (to= 2.5min). 

Intermediate 41 

15 

2-f3-fN-Benzvloxvcarbonvl-aminoV2-oxo-5-cvclohexvl-2.3-dihvdro- 
benzofe1f1,4ldiazepin-1-vn>N-isoproDvUN-(4>methoxv-phenvn-acetamide. 

By employing conditions similar to those described in Intermediate 11,5- 
20 cyclohexyl-1 ,3-dihydro-benzo[e][1 ,4]diazepin-2-one (Patent Application WO 
93/19063, 3.00 g, 7.66 mmol) and 2-bromo-N-isopropyl-N-(4-methoxy- 
phenyl)-acetamide (2.193 g, 7.66 mmol) are converted to the title compound, 
which is obtained as a white solid (4.597 g, 7.70 mmol). 1-H NMR (300 MHz, 
CDCI3) 5= 7.60 (m, 2H), 7.28 (m, 6H), 7.19 (m, 1H), 7.08 (m, 1H), 6.95 (m, 
25 4H), 5.34 (m, 1H), 5.16 (d, 1H, J = 12.3), 5.05 (d, 1H, J = 12.3), 4.95 (m, 1H), 
4.22 (d, 1H, J = 16.6), 3.93 (d, 1H, J = 16.6), 3.84 (s, 3H), 2.93 (m, 1H), 1.69 
(m, 10H), 1.05 (m, 6H). MS (FAB): [M+H] + = 597.1. 

30 Intermediate 42 

2-f3-fN-Benzvloxvcarbonvl-aminoM-N-oxide-2-oxo-5-cvclohexvl-2.3-dihvdro- 
benzofe1f1.41diazeDin-1-vn-N-isopropy|-N-(4-methoxv-phenvl)-acetamide. 

35 By employing conditions similar to those described in Example 16, 2-[3-(N- 
benzyloxycarbonyl-amino)-2-oxo-5-cyclohexyl-2,3-dihydro- 
benzofeKI^Jdiazepin-l-ylJ-N-isopropyl-N^-methoxy-phenyO-acetamide 
(2.00 g, 3.36 mmol) is converted to the title compound. The crude product 



81 



WO 95/28399 



PCT/EP9S/01335 



was purified on flash grade silica gel eluting with 1:1 ethyl acetate / hexane. 
Fractions containing the product were combined, evaporated in vacuo and 
triturated with n-hexane. Hexane was removed in vacuo and the remaining 
solid was dried under high vacuum to provide the title compound as a white 
5 cyrstalline solid (1.176 g, 1.92 mmol). 1h NMR (300 MHz, CDCI 3 ) 8= 7.56 (d 
1H. J = 7.8), 7.44 (m, 2H), 7.28 (m, 7H), 7.05 (m, 1H), 6.93 (m, 2H), 6.58 (d ' 
1H, J = 9.5), 5.69 (d, 1H, J = 9.4), 5.21 (d, 1H, J = 12.3). 5.02 (d, 1H, J = 
12.3), 4.97 (m, 1H), 4.25 (d, 1H, J = 16.5), 3.88 (d, 1H, J = 16.5), 3.83 (s 3H) 
3.26 (m, 1 H), 2.08 (m, 2H), 1 .69 (m, 4H), 1 .33 (m, 4H), 1 .05 (m, 6H) MS 
10 (FAB): [M+H] + = 613.1. 



Intermediate 43 



2-(3-Amino-4.N-oxide-2-oxo-5-cvclohexvl-? 3 -dihvdrn.hPn 70 feiri,4]dia ? Ppin- 
15 1-vn-N-isoDropvl-N-r4-mPt hoxv-Dhenvl)-acetamide 

A solution of 2-[3-(N-benzyloxycarbonyl-amino)-4-N-oxide-2-oxo-5- 

cyclohexyl-2,3-dihydro-benzo[e][1,4]diazepin-1-yl)-N.isopropyl-N-(4-methoxy- 
phenyl)-acetamide (1 .00 g, 1 .63 mmol) in 1 00 mL of 1 : 1 ethyl acetate : 

20 ethanol was combined with Palladium on carbon (1 0 wt%, 333 mg) and 
hydrogenolyzed under an atmosphere of hydrogen for 5 hrs. The reaction 
mixture was filtered, evaporated in vacuo, and triturated with diethyl ether. 
The diethyl ether was removed in vacuo and the residual solid was dried 
under high vacuum to provide the title compound as a white crystalline solid 

25 (733 mg, 1 .53 mmol). 1 H NMR (300 MHz, CDCI3) 5= 7.45 (m, 3H), 7.25 (m 
2H), 7.06 (m, 1H), 6.93 (m, 2H), 4.96 (m, 1H), 4.90 (s, 1H), 4.25 (d 1H J =' 
16.4), 3.88 (d, 1H, J = 16.4), 3.82 (s, 3H), 3.23 (m. 1H), 2.12 (m, 2H), 1.70 (m 
4H), 1.28 (m, 4H), 1.05 (m, 6H). MS (FAB): [M+HJ+ = 479.3. 

30 Example 1 

1 N-lsopropvl-2-f2-oxo-5-nhenv-3-f343-M H-tetrazol-S-viy p henvll-urPirin^ i_ 
dihydro-benzofelf 1 41dia?e nin-1 -vH-N-nhpnyl-acetamirip" 



35 



According to Process B, a mixture of of 1.1 '-carbonyldiimidazole (28.6 mg, 
0.176 mmol) and 2-(3.Amino-2-oxo-5-phenyl-2,3-dihydro- 
benzo[e][1.4]diazepin-1-yl)-N-isopropyl-N-phenyl-acetamide (75.0 mg, 0.176 
mmol), prepared as in Intermediate 13, in anhydrous THF (5 mL) is stirred at 
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ambient temperature under a nitrogen atmosphere for approximately 30 min. 
and then heated to reflux. After refluxing for 2 hrs, 3-(2H-tetrazol-5-yl)- 
phenylamine hydrochloride (36.5 mg, 0.185 mmol), prepared as in 
Intermediate 17, is added in one portion and the reaction is held at reflux for 
5 an additional 5 hrs and then concentrated in vacuo to a residue. The residue 
is purified by reversed-phase HPLC on a C-18 column with a gradient elution 
of 30-68% acetonitrile in aqueous trifluoroacetic acid (0.1% v/v) over 30 min. 
at 100 mL/min. Fractions containing the product are combined, frozen, and 
lyophilized to provide the title compound as a white lyophile (37 mg, 0.060 
10 mmol). 1 H ISIMR (300 MHz, d6-DMSO) 5= 1.04 (d, 6H); 4.21 (d, J=16.4 Hz, 
1H); 4.31 (d, J-17.1 Hz, 1H); 4.79^6.86 (m, 1H); 5.35-5.36 (m, 1H); 7.32-7.78 
(m, 19H); 8.26 (b, 1H); 9.38 (b, 1H); MS (ESI): [M+H]* = 614. 

Example 2 

15 

N-lsopropvl-2-f5-methvl-2-oxo-3-f3-Dhenvl-ureidoU2.3-dihvdro- 
benzofein .41diazepin-1 -vll-N-Phenvl-acetamide. 

According to Process A phenyl isocyanate (0.065 mL, 0.602 mmol) is added 
20 to a solution of 2-(3-Amino-5-methyl-2-oxo-2,3-dihydro-benzo[e][1 ,4]diazepin- 
1-yl)-N-isopropyl-N-phenyl-acetamide (219 mg, 0.602 mmol), prepared as in 
Intermediate 24, under nitrogen in DCM (3 mL). The reaction mixture is 
stirred at ambient temperature overnight and then concentrated in vacuo . 
The residue is dissolved in ethyl acetate, washed twice with 1N HCI, dried 
25 over anydrous magnesium sulfate, and then concentrated again to a residue. 
The crude product is purified by reversed-phase HPLC on a C-18 column 
with 60% acetonitrile in aqueous trifluoroacetic acid (0.1% v/v) over 30 min. 
at 100 mL/min. Fractions containing the product are combined, frozen and 
lyophilized to provide the title compound as a white lyophile (92 mg, 0.190 
30 mmol). 1 H NMR (300 MHz, CDCI 3 ) 5= 1.02-1.25 (m, 6H); 2.59 (s, 3H); 4.08 
(d, J=16.9 Hz, 1H); 4.17 (d t J=16.9 Hz, 1H); 4.93-5.00 (m, 1H); 5.56 (d, J=6.3 
Hz, 1H); 7.02-7.61 (m, 14H); MS(FAB): [M+H]+ = 484. 

Example 3 

35 

N-lsopropyl-2-f2-oxo-5-phenvl-3-f3-phenvl-ureido^2.3-dihvdro- 
benzofelH .41diazepin-1 -vll-N-phenvl-acetamide. 
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10 



According to Process A, phenyl isocyanate (0.027 mL, 0.246 mmol) is added 
to a solution of 2-(3-Amino-2-oxo-5-phenyl-2,3-dihydro-ben2o[e][1 l 4Jdia 2 epin- 
1-yl)-N-isopropyl-N-phenyl-acetamide (100mg, 0.235), prepared as in 
Intermediate 13, in anhydrous DCM (3mL) under nitrogen and allowed to stir 
at ambient temperature overnight. The reaction mixture is washed with 
aqueous potassium carbonate (5% w/v), dried over anhydrous magnesium 
sulfate, and concentrated in vacuo to a residue. The crude product is 
purified by reversed-phase HPLC on a C-18 column with a gradient elution of 
42-60% acetonitrile in aqueous trifluoroacetic acid over 30 min. at 100 
mL/min. Fractions containing the product are combined, frozen and 
lyophilized to provide the title compound as a white lyophile (78 mg, 0.143 
mmol) 1H NMR (300 MHz, CDCI 3 ) 6= 1.06-1.08 (m, 6H); 4.06-6 29 (m 2H)- 
4.92-5.01 (m. 1H); 5.67 (b, 1H); 7.07-7.68 (m. 21 H); MS(ESI): [M + Hr = 546. 

15 Example 4 

2-f 3-f3-f 1 -H-indazole-7-vn-. ireido1-5-mgth y |-2-oxo-? a-riihy rtrn. 
benzore1f1.41diazepin-1- v l}-N -iso D r 0 D V |-Kl- P henvl-acet a miri P 

20 A. 2-(3-f3-f1-(tert-Butoxvcarbonvh-inri a7 nl- 7 . v n- ure iri n }.s. methvl . ? ^ yn . 7?t . 
dihydro-benzofelH 41diazepin-1 v n-M-i^ npro DV |-N-nhPny|. ace t a miriP 

According to process A, employing conditions similar to those 
described in Example 12. 2-(3-amino-5-methyl-2-oxo-2,3-dihydro- 
25 benzo[e][1 ,4]diazepin-1 -yl)-N-isopropyl-N-phenyl acetamide (1 1 3 mg. 0.31 1 
mmol), prepared as in Intermediate 24, and 7-amino-1-tert-butoxycarbonyl- 
indazole (1 13 mg, 0.31 1 mmol), prepared as in Intermediate 26, are 
converted to the crude title compound. The product is purified by 
chromatography on flash grade silica gel using 70% ethyl acetate in n- 
30 hexane. Fractions containing the product are concentrated in vacuo to a 
solid and dried under high vacuum to provide the title compound as an off- 
white solid (77 mg, 0.121 mmol). 1H NMR (300 MHz, CDCI 3 ) 5= 1 08 (t J=7 1 
Hz, 6H); 1.74 (s, 9H); 2.48 (s, 3H); 3.97 (d. J=16.9 Hz. 1H); 4.25 (d J=16 9 ' 
Hz. 1H); 4.97-5.08 (m. 1H); 5.50 (d, J=7.6 Hz, 1H); 6.50 (d. J=6.5 Hz 1H) 
7.17-7.59 (m. 11 H); 8.12 (s, 1H); 8.41 (d, J=8.0 Hz, 1H); 10.74 (s 1H) Hz 
MS (FAB): [M+H) + = 624. 
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B. 2^3-f3>(1-HHnda2Qle-7-vn- ureido1-5>mPthvl-2>oxch2.3>dihvdro- 
benzof ein .4|dia7e pin-1 -vIlN-isopropvl-N-phenvl-acetamide 

Trifluoroacetic acid (2.0 mL) and 2-(;^3-[1-(tert-Butoxycarbonyl)- 
5 indazol-7-yl]Hjreido^5-m^ 

N-isopropyl-N-phenyl-acetamide (75mg, 0.120 mmol), prepared as in 
Example 4A, are combined, cooled to 0-5 _C with an ice water bath, and 
stirred under nitrogen for 15 min. The reaction mixture is concentrated in 
vacuo to an oil, triturated with a mixture of diethyl ether and n-hexane and 

10 then concentrated again. This process is repeated several times until a solid 
is obtained on concentration. The product is dried under high vacuum 
overnight at room temperature and then at 65 _C overnight to give the title 
compound as a crystalline solid (61 mg, 0.117 mmol). The pure material is 
then lyophilized from acetonitrile/water. 1 H NMR (300MHz, CDCI 3 ) 6= 1.08- 

15 1.12 (m, 6H); 2.73 (s, 3H); 4.11 (d, J=16.8 Hz, 1H); 4.24 (d, J=16.6 Hz, 1H); 
4.93-5.08 (m, 1H); 5.76 (b, 1H); 6.99-7.75 (m, 14H);.8.00 (b, 1H); 8.83(b, 
1H). MS(FAB): [M+HJ+ = 524. 

Example 5 

20 

343-f1-nsopropvUphenvl-cart> amovlmethvlV2-oxo>5-Dhenvl-2.3-dihvdrn^1M- 
benzofelM .41diazepin-3- vM-ureidol-benzoic acid 

A. 3-(3-f1-(lsopropvUphenvl-ca rbamovlmethvn-2-oxo-5>ohenvl-2 3>dihydro- 
25 1 H-benzofein .41diazepin -3-vl1-ureidolbenzoic acid tert butvt ester 

According to Process A, employing conditions similar to those 
described in Intermediate 21, 2-[3-amino-2-oxo-5-phenyl-2,3-dihydro- 
benzo[e][1 ,4]diazepin-1 -yl]-N-isopropyl-N-pheny l-acetamide hydrobromide 

30 (0.250 g, 0.466 mmol), prepared as in Intermediate 14, 3-[4- 

(nitrophenyl)oxycarbonylj-aminobenzoic acid tert-burtyl ester (0.167 g, 0.466 
mmol), prepared as in Intermediate 20,and triethylamine (0.069 mL, 0.489 
mmol) are converted to the title compound, which is obtained as a white solid 
(0.149 g, 0.231 mmol). -»H NMR (300 MHz, CDCI3) 5= 1-07 (d, J=7.0 Hz, 6H); 

35 1.58 (s, 9H); 4.00 (d, 16.0 Hz, 1H); 4.28 (d, 16.0 Hz, 1H); 4.95-5.06 (m, 1H); ' 
5.60 (d, J=7.8 Hz, 1H); 6.66-6.72 (m, 1H); 7.13-7.80 (m, 19H). MS (FAB)' 
fM+HJ* = 646. 
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B. 343-f1-nso propvl-phenvl>carbamo^methvn-2-oxo-S-phenvl-2.3»dihvdro- 
1H-benzofe1H .41diazepin-3-yl1-ureidolbenzoic acid 

A solution of 3-{3-[1 -(lsopropyl-phenyl-carbamoylmethyl)-2-oxo-5- 
5 phenyl-2 f 3-dihydro-1 H-benzo[e][1 ,4]diazepin-3-yl]-ureido}-benzoic acid tert- 
butyl ester (145 mg, 0.225 mmol), prepared as in Example 5A, in anhydrous 
DCM (2 mL) at 0-5 _C under nitrogen is treated with triflouroacetic acid (2 
mL). After stirring for 2 hrs., the reaction mixture is concentrated in vacuo and 
triturated with anhydrous ether. The resulting slurry is filtered and the 
10 product dried overnight under high vacuum at ambient temperature to provide 
the title compound as a crystalline solid (80 mg, 0.136 mmol). 1 H NMR 
(300MHz, d6-DMSO) 5= 0.96 (d, J=6.8 Hz, 6H); 4.12 (d, J=16.6 Hz, 1H); 4.23 
(d, J=16.6 Hz, 1H); 4.71-6.76 (m f 1H); 5.18-5.27 (m, 1H); 7.24-7.70 (m, 19H); 
8.02 (b, 1H); 9.22 (b, 1H). MS (FAB): {M+H] + = 590. 

15 

Example 6 

2-Amino-4-chloro-N-f1-nsop ropyl-phenvi-carbamovimethvn-5»phenvl-2-oxo-5> 
phenvl-2.3-dihvdro-1 H -benzofelf 1 .41diazepin-3-vl1-benzamide 

20 

According to Process C, a mixture of 2-(3-Amino-2-oxo-5-phenyl-2,3-dihydro- 
benzo[e][1,4]diazepin-1-yl)-N-isopropyl-N-phenyl-acetamide (150 mg, 0.280 
mmol), prepared as in Intermediate 14, 4-chloro-2-amino-benzoic acid (48 
mg, 0.280 mmol), N,N-diisopropylethylamine (48.7 uL t 0.280 mmol), 1-(3- 

25 dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (54 mg, 0.280 
mmol), and 1-hydroxybenzotriazole (43 mg, 0.318 mmol) are combined in 
DCM (5 mL) under nitrogen. After stirring overnight at ambient temperature, 
the reaction mixture is concentrated in vacuo and dissolved in ethyl acetate. 
This solution is washed consecutively with aqueous sodium hydrogen sulfate 

30 (1 N), aqueous sodium hydroxide (1 N), and saturated aqueous brine. After 
drying over anhydrous sodium sulfate, the solution is concentrated in vacuo 
to a residue. The crude product is purified by chromatography on flash grade 
silica gel using 50% ethyl acetate in n-hexane. Fractions containing the 
product are combined and concentrated in vacuo to an oily residue. The 

35 purified material is dissolved in DCM and concentrated again to an oily 

residue. This procedure is repeated several times until a solid is obtained on 
concentration. The pure material obtained is dried under high vacuum 
overnight to provide the title compound as a crystalline solid (130 mg, 0.224 
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mmol). The product is lyophilized from acetonitrile/water iH NMR (300 
MHz, CDCI3) 6= 1.08-1.10 (m, 6H); 4.00 (d, J=16.6Hz, 1H);4.34(d J=16 6 
Hz. 1H); 4.99-5.03 (m, 1H); 5.83 (d, J=7.6 Hz. 1H); 6.68 (b. 2H); 7.16-7 70 
(m, 17H); 8.21 (d. J=6.9 Hz. IH). MS (FAB): [M+H]* = 580. 

Example 7 

3-f3-f1-flsopropY|.phPnvl-rarbamo V lmPth Y o.5-m e th V l-?-n yo .2.3-dihvdrn.in. 
benzofelfl ,41diazeDin-a.yl] . U reidoVben7nir aHH 

A.3H3-ri-(lsopropyl-phpnvl-carbam OV lmPt h v n-5-m e thyl-9.oxo-2.3-dihvrim. 
l H-benzoreiri,4ldiazepin-3-vl)-ureid 0 VbPnrnir. a r id tert btiM ggter 

According to process A. employing conditions similar to those 
described in Intermediate 21. 2-[3-amino-5-methyl-2-oxo-2,3-dihydro- 

benzo[eK1.4]diazepin-1-y|]-N-isopropyl-N-phenyl-acetamidehydrob ro mide 
(0.100 g, 0.466 mmol). prepared as in Intermediate 24. 3-[4- 

(nitrophenyl)oxycarbonylj-aminobenzoic add tert-burtyl ester (0 167 g 0 466 
mmol), prepared as in Intermediate 20, and triethylamine (0.069 mL 0 489 
mmol) are converted to the title compound, which is obtained as a white solid 
(60 mg, 0.102 mmol). 1H NMR (300 MHz. CDCI3) 6= 1.07 (t. J=6 7 Hz 6HV 
1.58 (s, 9H); 2.46 (s. 3H); 3.94 (d. .1=16.7 Hz. 1H); 4.24 (d. j=16 7 HzV 
4.95-5.06 (m. 1H); 5.41 (d. J=7.7 Hz, 1H); 6.58 (d, J=8.0 Hz, 1H); 6 74 (s ' 
1H); 7.15-7.77 (m, 13H). MS (FAB): [M+H]* = 584. 

B. 3-{3-f1-(lsopropyl-phenvl-rarbam 0v lmPth v n .5-m e thvl.?.nv 0 .2,3-dih V rirn- 
.1 H-benzofein .41diazepin-3. v n.ureidol-hPn 7 n,> 

Employing the same procedure described for example 5B, 3-[3-[l - 

(lsopropyl-phenyl-carbamoylmethyl)-5-methyl-2-oxo-2,3-dihydro-1H- 
benzoIe][1,4]diazepin-3-yl]-ureidoHenzoic acid tert-butyl ester (102 mg 
0.175 mmol). prepared as in Example 6A is converted to title compound 
wh.ch is obtained as a crystalline solid (55 mg. 0.104 mmol). ""H NMR (300 
MHz, CDCI3) 6= 109 (d. J=6.5 Hz, 6H); 2.63 (s, 3H); 4.06 (d. J=16.1 Hz 1H) 
4.19 (d, J=16.7 Hz, 1H); 4.92-5.02 (m. 1H); 5.58 (d. j=7.26 Hz 1H) 7 09- ' 
7.78 (m, 11H); 7.89 (s. 1H); 8.05 (d, J=8.1 Hz. 1H); 8.29 (d. 8.3 Hz.'lHV 8 55 
(s.1H). MS (FAB): [M+HJ* = 528. 
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Example 8 

3-f341-risopropvl-f4-methoxv-phenvn-carbamovlmethvl1-2>oxo-5-phenvl--2.3> 
dihvdro-1 H-benzofelH .41diazepin-3vl}-ureido)-benzoic acid 

5 

A. 3-f341-risopropvl^4>methow- Dhenvn-carbamovlmethvl1-2H3xo-5-phenvU 
2,3-dihvdro-1H-benzor ein .41diazeoin-3vllureidoVbenzoic acid tert-butyl . 
ester 

10 According to Process D, employing conditions similar to those 

described for Intermediate 18, 3«[3-(2-oxo-5-phenyl-2,3-dihydro-1H- 
benzo[e][1,4]diazepin-3-yl-ureido]-benzoic acid tert-butyl ester (0.400 g, 
0.851 mmol), prepared as in Intermediate 21, and 2-bromo-N-isopropyl-N-(4- 
methoxy-phenyl)-acetamide (0.244 g, 0.851 mmol), prepared as in 

15 Intermediate 5, are converted to the title compound, which is obtained as a 
white solid (0.417 g, 0.617 mmol). 'H NMR (300 MHz, CD 3 CI) 5= 1.05 (d, 
J=6.7 Hz, 6H); 1.58 (s, 9H); 3.81 (s, 3H); 3.99 (d, J=16.5 Hz, 1H); 4.31 (d', 
J=16.5 Hz, 1H); 4.92-5.05 (m, 1H); 5.60 (d, J=7.7 Hz, 1H); 6.59-7.83 (m, 
19H). MS (FAB): [M+H]+ = 676. 

20 

B. 3-f3414lsoDro pvK4-methoxv-phenvn-carbamovlmethvl1-2-oxo>5-phenvl- 
2.3-dihvdro-1 H-ben zofelH .41diazepin-3vl)-ureido)-benzoic acid. 

Employing similiar procedures as described for example 5B, 3-(3-(1- 
25 [lsopropyl-(4-methoxy-phenyl)-carbamoylmethyl]-2-oxo-5-phenyl-2 t 3-dihydro- 
1H-benzo[eJ[1,4]diazepin-3yl}-ureido)-benzoic acid tert-butyl ester (150 mg, 
0.222 mmol), prepared as in Example 8A, is converted to the title compound 
(94 mg, 0.132mmol). 1 H NMR (300 MHz, d6-DMSO) 5= 0.94 (d, J=6.3 Hz, 
6H); 3.77 (s, 3H); 4.12 (d, J=16.7 Hz, 1H); 4.22 (d, J=16.7 Hz, 1H); 4.65-6.78 
30 (m, 1H); 5.24 (d, J=8.4 Hz, 1H); 6.97-7.72 (m, 18H); 8.02 (s, 1H); 9.22 (s, 
1H). MS(FAB: [M+Hr = 620. 

Example 9 

35 3-f341-ff4-Dimethvlamino-phenvn-isopropvl-carbamovlmethvn-2-oxch5- 
phenvl-2.3-dihvdro-1 H-benzofein 41diazepin-3-vl)-ureido)-benzoic acid 
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A. 3-(3-{1 -f(4-Dimethvlamino.phenvlVisoDropYl -carbamovlmRthvll-2-oxo-5- 
phenYl-2,3-dihydro-1H-benzore1f1 41rt iaze D in-3-vll-ureidoVbenz 0 ic add tert. 
butvl ester. 

5 According to Process D, employing conditions similar to those 

described in Intermediate 18. 3-f3-(2-oxo-5-phenyl-2,3-dihydro-1H- 
benzo[e][1,4]diazepin-3-yl-ureido]-benzoic acid tert-butyl ester (0.400 g, .851 
mmol), prepared as in Intermediate 21, and 2-bromo-N-(4-dimethylamino- . 
phenyl)-N-isopropyl-acetamide (0.255 g, 0.851 mmol). prepared as in 
10 Intermediate 4, are converted to the title compound, which is obtained as an 
off-white solid (0.470 g. 0.682 mmol). 1H NMR (300 MHz, CDCI 3 ) 6= 1.06 (d. 
J=6.8 Hz, 6H); 1.58 (s, 9H); 2.96 (s, 6H); 3.99 (d, J=16.6 Hz, 1H); 4.37 (d. 
J=16.6 Hz, 1H); 4.92-5.03 (m, 1H); 5.59 (d, J=7.4 Hz, 1H); 6.58-7.84 (m, 
19H). MS (FAB): (M+HJ* = 689. 

15 

B. 3-(3-f1-f(4-Dimethvlamino-Dhenvn-i soDronvl^arbamovlm6thvn-2-oxo.5- 
phenyl^.S-dihydro-l H-benzofe1f1 41diazp nin-3-vlUurPirtn).benzoi e arid 

According to procedures described for Example 5B, 3-(3-{1-[(4- 
20 Dimethylamino-phenyl)-isopropyl-carbamoylmethyl]-2-oxo-5-phenyl-2,3- 
dihydro-1H-benzo{e][1.4]diazepin-3-yl}-ureido)-benzoic acid tert-butyl ester 
(180 mg, 0.261 mmol), prepared as in Example 9A, is converted to the title 
compound, which is obtained as a pink solid (133 mg, 0.210 mmol). The 
product is lyophilized from acetonitrile/water. ""H NMR (300 MHz, d6-DMSO) 
25 6= 0.87-0.98 (m, 6H); 2.07 (s. 6H); 4.09-6.27 (m, 2H); 4.64-6.75 (m. 1 H); 5.24 
(d, J=8.2 Hz, 1H); 6.67-6.83 (m, 2H); 7.02-7.13 (m. 2H); 7.18-7.72 (m, 14H)- 
8.02 (s, 1 H); 9.26 (s, 1 H). MS (FAB): [M+H] + = 633. 

Example 10 

30 

3-f2-/1-flsoproovl-f4-methoxv-Dhenvl^- carbamovlmPthvl1-?-oyn.^- D henvl-9 i a- 
dihvdro-1 H-benzofein .41diazeDin-3-vll- acetvl-amino>-benzoir arari 

A. of 3-f2-f1-flsoproDvl-(4-metho xv-Dhenvh-r.arbamovlmethvll-2-oxo-5- 
35 phenvl-2,3-dihydro-1 H-benzofelM ^Idiazenin -a-viVacetvlamino^-benzoic arirt 
tert-butvl ester. 
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10 



15 



amino-benaoic acid , Wy , e5ter ~1 359 ' „T* * ^ 3 " 
Intermediate 16 are cor»»*»w ,.Z m °°' "™< Mr «' « in 

p^^-wcC^^^rT* 1 * Thepr ° ductis 

in n-nexane. Fractions *" ^ 

vacuo to a tacky foam, and dried under hinh COmb,ned ' concentrated /h 
compound(155 mg 0 233 mmo lf X 9 t0 Pr ° Vide 106 tit,e 

(300 MHz, U DM 9 S0? 5 !^ ZT^^ ^ « * NMR 
2H), 3.76 (s, 3H); aBM.11 (m 2H) 23 (c A* a ** 312 ' 3 23 (m ' 
1H); 6.98-7 83 fm 16HV r ,i , W J 1 * 9 Hz ' 1H * 4.61-6.71 (m 

675. ( ' 6H) ' 8 14 (S ' 1H); 10 35 & 1H). MS (FAB): [M+H]+ = ' 




20 



25 



30 



^W.^diazepin-O-^^^^^ 

mft 0.228 mmol). prepared as in EomnL «nf y es,er ' 1S1 

P-duc, is ^pbiifced from aceten^ d J*'*-** 
6= 0.85-0.96 (m, 6H); 2.16 (d J=6 8 Mr , 1 , ' MH * "o-DMSO) 
,m, ,H, ; 7 00-7.68 (rn 77 < ^ ?* * 01 " M1 3H > 

10.34 (s, 1H). MS(FAB): [^ = 6,9 ' ' J " 8 * 1H,; 8 24 <•■ 1"): 

Example 1 1 




35 



1 °< mg, 0.356 mmol) ,n anhydrous DCM (3 mL ) is 
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treated with diisopropylethylamine (0.170 mL. 0.978 mmol) and stirred at 
amb.ent temperature under nitrogen. After 1.5 hrs., the solvent is removed in 
vacuo and the residue is purified by chromatography on flash grade silica gel 
using 60% ethyl acetate in n-hexane. Fractions containing the product are 
5 combined, concentrated in vacuo and triturated with n-hexane. After 
removing the solvent in vacuo, the product is dried overnight at ambient 
temperature under high vacuum to provide the title compound (123 mg, 0.214 
mmol) as a white solid. The product is lyophilized from acetonitrile/water 1H 
NMR (300 MHz, dS-DMSO) 5= 0.86-0.96 (m, 6H); 3.14 (d, J=6 9 Hz 2H)- 3 77 
10 (S. 3H); 4.03^.12 (M, 2H); 4.23 (D, j=16.8 HZ, 1H); 4.59-6.73 (M, 1 1 H); 6 97- 
7.08 (M, 3H); 7.15-7.32 (M, 6H); 7.36-7.66 (M. 9H); 10.15 (S, 1H). MS (FAB)- 
[M+HJ* = 575. 



Example 12 

15 

(S)-3-f3-(1-(lsopronvl-Dhenvl-r a rbamovlmsthy n.2-ox 0 .fi. phP nvl-2.3-dihvdm- 
1H-benzofe1f1 .41diazepi n-3-vll-urpirln}.benzoic acirt 

A. (S)-3-f3-f 1-(lsopropvl-Dhenvl- carbamovlmfithvn-2-oxr>-f;-phenvl-? 3- 
20 dihydro.1H-benz 0 fe1f1,41diazepin-3-vn-ur e id Q V.hPn, ni r acid , ert hlltv | pctor 

According to Process A. triphosgene (42.0 mg, 0. 142 mmol) is added 
to a solution of 3-amino-benzoic acid t-butyl ester (76.9 mg, 0.425 mmol) and 
tnethylamine (237.1 uL. 1.700 mmol) in anhydrous DCM (2.5 mL) under 

25 nitrogen at 0-5 _C and stirred for 30 min. After 2-[3-(S)-amino-2-oxo-5- 
phenyl-2,3-dihydro-benzo[e][1.4]diazepin-1-yl]-N-isopropyl-N-phenyl- 
acetamide hydrobromide (250 mg, 0.425 mmol). prepared as in Intermediate 
13, is added, the reaction is allowed to warm to ambient temperature and 
stirred for 48 hrs. The reaction mixture is diluted with DCM, washed with 

30 aqueous HCI (1 N), dried over anhydrous magnesium sulfate, filtered and 
concentrated in vacuo. The crude product is purified by chromatography on 
flash grade silica gel using a gradient of 40-50% ethyl acetate in n-hexane. 
Fractions containing the product are combined, concentrated in vacuo, 
triturated with hexane, concentrated again in vacuo to a solid and then dried 

35 under high vacuum over 48 hrs. to provide the title compound as a white solid 
(176 mg, 0.273 mmol). The product is lyophilized from acetonitrile/water 1H 
NMR 5= 1.08 (d, J=6.7 Hz. 6H); 1.58 (s, 9H); 3.97 (d, J=16.6 Hz 1H) 4 30 (d 
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16.6 Hz, 1H); 4.97-5.08 (m, 1H); 5.59 (d, J=7.6 Hz, 1H); 6.63^3 71 (m 1HV 
7.14-7.80 (m, 19H). TLC: R f = 0.4(1, ethyl acetate: n-hexane). 

B. (S)-3-f3-f1 -f lsoprnpvl.phPnvl-carbamnyim gthvn-2-oyn.^.p h^nyi.o i 
5 d.hYdr 0 .1H-ben7ofein 41di a7 ppin.^ Y i 1 . ur6 i ri r> V hon T oi. ~~T 

Employing conditions similarto Example 5B, (S)-3-{3-[1-(lsopropyl- 
phenyl-carbamoylmethyl)-2-oxo-5-phenyl-2,3-dihydro-1H- 
benzo[e][1,4]diazepin-3-yl]-ureido)-benzoic acid tert-butyl ester (152 mo 
0 235 mmol), prepared as Example 12A, is converted to the title compound 

TnlT ained 35 3 S ° lid (1 17 m9, 0198 mmo ')- 1H NMR (300 MHz 
d6-DMSO) 6= 0.94 (d, J=6.3 Hz, 6H); 4.1 1 (d, J=16.9 Hz, 1H)- 4 22 (d J=16 9 
Hz 1H); 4.67*79 (m, 1H); 5,9-5.28 (m, 1H); 7,9-7.71 m. 19H) .02 (< 
1H); 9.21 (1H). MS (FAB): [M+H]* = 590. 

Example 13 

(R)-3^3-ri-(isopropyl-phenvl-™^ 

1H-benzofein 41diaze n in-^ Y il- . reidoVhPnrni. 

A. (R)-3-(3-ri.(| S oprnpyl-phPn V |-c a rb a mnyimof hv , ) .2. Qyn . t ;. r<ho „ Y , 0 , 
d.hYdro-IH-benrofein 41dia7Ppin-^-vn-ur e idnUh 0 n,^ „ c id tert h ,„ Y , octar 

According to Process A. employing conditions similar to those described in 
Example 12, 2-[3-(R)-Amino-2-oxo-5- P henyl-2,3-dihydro- 
^o[e][1,4]diazepin^ 

(250 mg, 0.425 mmol), prepared as in Intermediate 14. is converted to the 
trtle compound, which is obtained as a white solid (184 mg, 0 285 mmol) 1 H 
NMR (300 MHz, CDC, 3 ) 8= 1.06 (d. J=6.7 Hz. 6H); 1.57 (s 9H) 4 11 (d 
J=17.0 Hz, 1H); 4.27 (d. J=17.0 Hz. 1H); 4.90-5.02 (m. 1H); 5.76 (d J=7 5 

B. (R)-3-f 3.[1 -risopropy|.phPnvl.carb a m ftV lm 0 th v n.2. oyn ., t ;. nhon .,,,, , 
dihyd^o-1H-b e n7nfe^f1.4^rii a7 pnin.^ Y n. u^e iri n ^. hQn ^ i> .~7 

By employing conditions similar to Example 5B, (R)-3-{3-[1 -(Isopropyl- 
phenyl-carbamoylmethyl)-2-oxo-5-phenyl-2,3-dihydro-1 H- 
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benzo[e][1,4]diazepin-3-yl]-ureido)-benzoic acid tert-butyl ester (168 mg, 
0.265 mmol), prepared as Example 13A, is converted to the title compound, 
which is obtained as white solid (1 12 mg, 0.190 mmol). 1 H NMR (300 MHz, 
d6-DMSO) 5= 0.94 (d, J=6.9 Hz, 6H); 4.1 1 (d. J=17.3 Hz, 1 H); 4.22 (d, J=17.3 
5 Hz, 1H); 4.64-6.82 (m, 1H); 5.18-5.27 (m . 1H); 7.17-7.71 (m, 19H); 8.02 (s, 
1H);9.22(s, 1H). MS (FAB): [M+H]* » 590. 

Example 14 

10 1 H-indolvl-2-carboxylic acid f 1 -( isopropy(-phenvl-carbamovlmethv0-2-oxo-5- 
phenvl-2.3-dihvdro-1 H-benzofe1f1 .41diazepin-3-vll-amide 

According to Process D, employing conditions similar to those 
described in Example 6, 2-(3-Amino-2-oxo-5-phenyI-2,3-dihydro- 

15 benzo[e][1,4]diazepin-1-yl)-N-isopropyl-N-phenyl-acetamide (132 mg, 0.246 
mmol), prepared as in Intermediate 13, and indolyl-2-carboxylate (39.7 mg, 
0.246 mmol) are converted to the title compound. The impure material is 
purified by reversed-phase HPLC on a C-18 column with a gradient elution of 
42-60% acetonitrile in aqueous trifluoroacetic acid (0.1% v/v) over 30 min. at 

20 100 mL/min. Fractions containing the product are combined, frozen, and 
lyophilized to provide the title compound as a white lyophile (81.3 mg, 0.147 
mmol). 1 H NMR (300 MHz, d6-DMSO) 6= 1.10 (d, J=6.6 Hz, 6H); 3.97 (d, 
J=16.6 Hz, 1H); 4.34 (d, J=16.4 Hz, 1H); 5.01-5.06 (m, 1H); 5.79 (d, J=7.8 
Hz, 1H); 7.11-7.72 (m, 19H); 8.04 (d, J=8.3 Hz, 1H); 9.10 (b, 1H). MS (ESI): 

25 [M+H]+ = 570 



Example 15 

30 (2-n-(lsopropvl-phenvl-carbamovlmethvlV2-oxo^5-phenvl-2.3-dihvdro-1H- 
benzotelH .4ldiazepin-3-vlcarbamovn-indol-1-yl)-acetic acid . 

A. (2-f1-nsopropvl-phenvl-carbamovlmethvlV2-oxo-5-phenvl-2.3-dihvdro-1H- 
benzofe1f1.41diazepin-3-vlcarbamovn-indol-1-vlVacetic acid tert butvl ester. 

35 

According to Process H, 1 H-indolyl-2-carboxylic acid [1-(isopropyl- 
phenyl-carbamoylmethyl)-2-oxo-5-phenyl-2,3-dihydro-1H- 
benzo[e][1,4]diazepin-3-yl]-amide (100 mg, 0.176 mmol), prepared as in 
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Example 14, is added to a mixture of sodium hydride (60% dispersion in 
mmeral oil, 4.2 mg, 0.184 mmol) in anhydrous DMF (2 mL) under nitrogen 
After stirring for 15 min., tert-butyl bromoacetate (31.2 uL, 0.193 mmol) is ' 
added via micropipet. After approximately 2 hrs., the reaction mixture is 
5 concentrated in vacuo to residue. The crude product is purified by reversed- 
phase HPLC on a C-18 column with 60% acetonitrile in aqueous 
tnfluoroacetic acid (0.1% v/v) at 100 mL/min. Fractions containing the 
product are combined, frozen and lyophilized to provide the title compound 
as a white lyophile (100.7 mg, 0147 mmol). NMR (300 MHz, d6-DMSO) 
10 5= 0.99-1.05 (m, 6H); 1.38 (s, 9H); 4.19 (d, J=16.9 Hz. 1H); 4.32 (d J=16 9 
Hz, 1H); 4.75^.81 (m, 1H); 5.29 (s, 2H); 5.62-5.66 (m. 1H); 7.17-7 79 (m 
19H); 9.53-9.56 (m, 1H). MS(ESI): [M+H]* = 684. ' 

„ c B ^-f 1 -f's°ProPVl-phenyl-carhamovlmeth V h-?-nvn^. r h env |. ?a . Hih Hrft ., u _ 
15 penzofeiri,41dia7eDin-3- v | ca rh am n Y , l . indo ,. 1 . v , V arot , > I-r"^ 

By employing conditions similar to Example 5B, {2-[1 -(Isopropyl- 
phenyl-carbamoylmethyl)-2-oxo-5-phenyl-2,3-dihydro-1 H- 
benzo[e][1 .4]dia 2 e P in-3-ylcarbamoyl]-indoM-yl}^cetic acid tert butyl ester 

20 (75 mg. 0.110 mmol), prepared as in Example 16A, is converted to the title 
compound, which is lyophilized from acetonitrile/water to provide a yellow 
yophile (69 mg, 0.1 10 mmol). 1 H NMR (300 MHz. d6-DMSO) 6= 0 99-1 03 
(m 6H); 4.19 (d. J=16.8 Hz. 1H); 4.34 (d, J=16.8 Hz, 1H); 4.72-6 85 (m "lHV 
5.30 (s, 2H); 5.62-5.67 (m, 1H); 7.14-7.79 (m, 19H); 9.57 (d J=7 9 Hz im 

25 MS(ESI). [M + Hr = 628 7.9 Hz, 1H). 



30 



35 



Example 16 




According to Process I, a solution of N-lsopropyl-2-[2-oxo-5-phenyl-3- 
(3-phenyl-ureido)-2.3-dihydro-benzo[e][1,4]diazepin-1-y|]-N-phenyl- 
acetamide (100 mg, 0.183 mmol), prepared as in Example 3, in anhydrous 

(5 mL > ,s treated with m-chloroperbenzoic acid (50% 64 mg 0 1 83 
mmol) at ambient temperature overnight. After concentration in vacuo the 
product is crystallized from methanol, filtered and dried under high vacuum to 
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provide the title compound as white crystalline solid (74 mg, 0.132 mmol). 
MS(FAB): [M+H]+ = 562. 1 H NMR (300 MHz, d6-DMSO) 5= 0.96 (d, J=6.8 
Hz, 6H); 4.03 (d, J=16.6 Hz, 1H); 4.13 (d, J=16.6 Hz, 1H); 4.78-6.89 (m, 1H); 
6.12 (d, J=9.1 Hz, 1H); 6.75-7.71 (m, 20H); 7.87 (b, 1H). 

5 

Example 17 

3414lsoDroDvl ^4-methoxv-DhenvlVcarbamovlmethvl1-2-oxo-S-phenvl-2,3- 
dihvdro-1 H-benzofelM .41diazepin-3-vlmethvllindoivl 

10 

Sodium hydroxide (1.218 g, 10.03 mmol) is combined in methanol (20 mL) 
and heated at reflux under nitrogen until dissolution occurred. The solution is 
cooled slightly and 3-(1.[lsopropyl-(4-methoxy-phenyl)-carbamoylmethyl]-2- 
oxo-5-phenyl-2,3-dihydro-1 H-benzo[e][1 ,4]diazepin-3-ylmethyl}-1 -tert- 

15 butoxycarbonyl-indolyl (100 mg, 0.149 mmol), prepared as in Example 25, is 
added. After heating at reflux for 30 min., the reaction mixture is 
concentrated in vacuo to a residue and partitioned between dichloromethane 
and water. After separating the layers, the aqueous layer is back-extracted 
with dichloromethane. The combined organics are dried over anhdrous 

20 sodium sulfate, filtered and concentrated in vacuo. The residue is dissolved 
in methanol and precipitated by dropwise addition of water with vigorous 
agitation. The resulting slurry is filtered, washed with water, and the residual 
solids dried overnight under high vacuum to provide the title compound as an 
off-white solid (69 mg, 0.121 mmol). 1 H NMR (300 MHz, CDCI3) 6= 1.11 (d, 

25 J=6.8 Hz, 6H); 3.64-3.83 (m, 6H); 3.90-3.97 (m, 1H); 4.43 (d, J=16.6 Hz, 1H); 
4.99-5.09 (m, 1H); 6.87-7.56 (m, 17H); 7.71 (d, J=7.8 Hz, 1H); 8.00 (b, 1H). 
MS (FAB): [M+H]+ = 571. 

Example 18 

30 

N-lsopropvl-N-(4-methoxv-phenvn-2-r2-oxo-3-f3-phenvl-ureidoV5-pvridin-3- 
vl-2. 3-dih vdro-benzorelf 1 .41diazepin-1 -vll-acetamide 

According to process A, a solution of 175 mg of 2-(3-amino-2-oxo-5- 
35 pyridin-3-yl-2,3-dihydro-benzo[e][1 ,4]diazepin-1 -yl)-N-isopropyl-N-(4- 
methoxy-phenyl)-acetamide dihydrobromide (0.283 mmol), prepared as in 
Intermediate 31, in 3 mL of methylene chloride was treated with 98.5 \xL of 
triethylamine (0.706 mmol) and 33.8 \xl of phenyl isocyanate (0.31 1 mmol). 
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After stirring under nitrogen for 20 min th», .■ 

"ethylene chloride and L, ZZ q ZT D T ^ 

The phases were separated and the ^ f P ^ Carb ° nate < 5% 

sodium su,fate. filtered atd ev p ateT" 0Ver anh ^°- 

was triturated with 5 mL of ^ — 

reflux under nitrogen. After stirring f or 20 m)n T* 1 **" heated to 

ambient temperature filter^ an n u ' ' urry was coole d to 

was 30a t':r: ~ -r* The p — 

stirring for 30 min.. ft* siurry was ^ ° a T ^ to After 

washed « caid ace,anift£ ^S^TT?"*** *« « 
Provide 95 m 3 of the 8ft. dampest!?. •** «■»«. .a 

<-». 1H). 7.53 (m. 3H) 7.37 ,„ « « ? ' 93 W ,H ' J = 7.72 

3.5, 3H,. 0.95 «, 5H. 6^ , S S \U" t :T= , 5^ ^ = 

Example 19 



20 




25 



30 



35 



Amixtureof2-(4-Amino-5-oxo^,5-dihydro-l 23afi . t , 
^-N-isopropyl-N-phenyi-acetamideM^o mn ~f raa2a - ben20 t^en- 
'ntermediate 36, and pheny, ^SX?^ pre ^ - in 

is at ambient **JL£™££? ^ * 5 ^ 
concentrating /n^aci/o the residue i^K 9 " ° V6rni9ht - After 

- using 95% ethy, °" — — — 

product are combined, concentrated in l 0Bn «*B the 

A«er removing the solvent ,W h — 
temperature under high vacuum to provide the t , e " * ambient 

mmol) as a white solid. The product is wlh , & mg, 0.165 

NMR (300 MHz. d6-DMSO): 0 89-0 * Z lT^ aCetonrtr ^ter. 1 H 
« >1U Hz, 1H, 4.62-6.73 n 1H ^5 *11< £ ^ ^ 1H > 416 

Example 20 
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(RV2-f3^1H-lndol-3-vlmethvl)-2.5-dioxo>2.3.4.5-tetrahvdro- 
benzo[ein.41dia2epin-1>vn>N-isopropvl-N-(4'methvoxv-Dhenvn-acetamide. 

A mixture of 2-(2,4-Dioxo-6H-benzo[d][1 ,3]oxazin-1-yl)-N-isopropyl-N-(4- 
5 methyoxy-phenyl)-acetamide (1.00 g, 2.71 mmol), D-tryptophan (554 mg, 
2.71 mmol) and triethylamine (0.378 mL, 2.71 mmol) are combined in water 
(20 mL) and stirred for 5 hrs. at 50_C. After concentration in vacuo, the 
reaction mixture is combined with glacial acetic acid (20 mL) and refluxed for 
5 hrs. The reaction mixture is filtered and then concentrated in vacuo to an 

10 oil. The oil is dissolved in ethyl acetate and washed consecutively with water 
(2X), saturated aqueous sodium bicarbonate, and brine. The solution is 
dried over anyhdrous magnesium sulfate, filtered, treated with activated 
charcoal, filtered and concentrated in vacuo to a yellow foam. The product is 
crystallized from methanol (15 mL). The resulting slurry is cooled with an 

15 ice/water bath, filtered and washed with cold methanol (3x4 mL), and dried 
under high vacuum to provide the title compound as white solid (469 mg, 
0.91 8 mmol). 1 H NMR (300 MHz, CDCI3): 1.11 (m, 6H); 3.22 (m, 1 H); 3.46 
(m. 1H); 3.69 (d, 1H, J=16.6 Hz); 3.83 (s, 3H); 4.20 (m, 1H); 4.45 (d, 1H, 
J=16.6 Hz); 5.06 (m, 1H); 6.06 (d, 1H, J=5.4 Hz); 6.88-7.37 (m, 10H); 7.50 (m, 

20 2H); 7.73 (m,1H); 8.14 (s, 1H). MS(FAB): [M+H] + = 511. 

Example 21 

fSV243-f1H-lndoU3-vlmethvn-2.5-dioxo-2.3.4.5-tetrahvdro> 
25 benzore1[1.41diazepin-1-vn-N-isopropvl-N-(4>methvoxy-phenvlVacetamide. 

By employing conditions similar to Example 20 except L-tryptophan (554mg, 
2.71 mmol ) is substituted for D-tryptophan, the title compound is obtained as 
30 a white solid (432mg, 0.846 mmol ). 1 H NMR (300 MHz, CDCI3): 1.11 (m, 
6H); 3.22 (m, 1H); 3.46 (m, 1H); 3.69 (d, 1H, J=16.6 Hz); 3.83 (s, 3H); 4.20 
(m, 1H); 4.45 (d, 1H ( J=16.6 Hz); 5.06 (m, 1H); 6.06 (d, 1H ( J=5.4 Hz); 6.88- 
7.37 (m,10H); 7.50 (m,2H); 7.73 (m,1H); 8.14 (s,1H). MS(FAB): [M+H]+ = 
511. 

35 

Example 22 
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"L/min. Fractions contain^ *h h n T* p8nod With a fl ^rate of 150 
to provide tne » SS^tS! ~ ** 
1 HNMR(300MHz,CDCI 3 )- d 1 ^ T«J ) " " 

3.60-3.73 (m, 1.5H); 3.79 (s 3HV 3 93 fm n 5 ! 3 36 

° h 5H); 5.01 {m . 1H); ,26 n^o^e^' ™ « 
W 1H. J=7.4 Hz); 8.08-821 (m 2HV a jt? «!? 71 (m ' 1a5H * 7 ^ 
WW! (m, 2HX 8.47 (s. 1H). MS(FAB): [M +H r=535.1 

Example 23 



25 




30 



35 



By employmg conditions similarto Example 22 except mi •> « k, 
,nd °W-ylmethyl)-2^ 

N-(4-methoxy-p h eny,).acetamide(68^ 

Intermediate 39, was substituted for (S 2^.7 1 ' 35 h 

oxo-^S-dihydro-benzoreH 4]dl»in ^ 

Pheny„-acetamide and oL reaoen s" ■^ ,SOpro Py | - N ^-methox y - 

(43mg. 0.080 mmo, , is JS^^JS? 

coca): i-w^e^zaeTo^^r^Tf* 1hnmr ^Hz, 

3-79 (s. 3H); 3.93 (m 0 5HV 4 33^« f ^ 36 °- 373 ^ 1 •»<* 

5-26 (m 0.5H); 6.55^0^ 501 (m , 1H, 

8-08-8.21 (m, 2H); 8.47 ( s, 1H, MB^^l^if ' ' 



Example 24 
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(RW3>(1H>lndol>3>vlmethviV14isoproDvl«(4>methoxv>phenvl)> 
carbamovlmethvl1-2.5<iioxo-1,23.54etrahvdro-ben2ofe1f1.41diazeDin-6-viV 

acetic acid. 

5 To a solution of the TFA salt of (RH3-{1 H-lndol-3-ylmethyl)-HisopropyK4- 
methoxy^henyl^rbamoylmethylJ^^-dioxo-I^^.S-tetrahydro- 
benzo[e][1,4]diazepin-6-yl}-acetic acid tert-butyl ester (84.6mg, 0.115mmol); 
prepared as in Intermediate 40, in DCM (5mL) is added TFA (3mL) and 
stirred 20 minutes at ambient temperature. DCM and TFA are removed in 

10 vacuo and the crude product purified by preparative HPLC on a Delta-Pak C- 
18 column eluted with a linear gradient from 30-60%CH3CN in H2O with 
0.1 % TFA buffer over a 30 minute period at a rate of 150mLVmin. The 
appropriate fraction is frozen and lyophilized to give the TFA salt of the title 
compound (44.3mg, 0.065mmol) as a white powder MS(FAB) m/z= 569.4 

1 5 (MH+); RP-HPLC (Vydac-C1 8, 30-60% CH3CN in H2O with 0. 1 %TFA buffer 
linear gradient, 30min, 1.5mL7min) tp= 17min (t 0 = 2.5min). 

Example 25 

20 341-flsopropvl-(4-methoxv-phenvlVcarbamovlmethyl1-2-oxo-5>Dhenvl-2.3- 
dihydro-1 H-benzofelf 1 .41diazepin-3-vlmethvlM -tert-butoxvcarbonvl-indolvl 

According to Process E, potassium hexamethyldisilylazide (0.5 M in toluene, 
2.38 mL, 1.189 mmol) is added dropwise to a solution of N-lsopropyl-IM-(4- 

25 methoxy-phenyl^-^-oxo-S-phenyl^S-dihydro-benzofeMI ,4Jdiazepin-1 -yl)- 
acetamide (0.500 g, 1.133 mmol), prepared as in Intermediate 27, in THF (15 
mL) under nitrogen at -5 _C. After stirring for 15 min., 3-bromomethyl-indolyl- 
1-carboxylic acid tert-butyl ester (UehigsAnn Chem. 1985, 413. 0.386 g, 
1 .246 mmol) is added in one portion and the mixture is stirred for 30 min. 

30 After concentration in vacuo, the reaction mixture is partitioned between ethyl 
acetate and water. The organic layer is separated, washed with brine, dried 
over anhydrous magnesium sulfate, filtered, and then concentrated in vacuo 
to a residue. The crude product is chromatographed on flash grade silica gel 
using 50% ethyl acetate in n-hexane. Fractions containing the product are 

35 combined, concentrated in vacuo to a residue, triturated with n-hexane and 
then reconcentrated in vacuo to provide the title compound as a white 
crystalline solid (0.550 g, 0.821 mmol). 1 H NMR (300 MHz, d6-DMSO) 8= 
0.91-0.97 (m, 6H); 1.58 (s t 9H); 3.41 (d. 2H, 6.73 Hz); 3.73-3.79 (m, 4H); 
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4.07-6.21 (m, 2H); 4.67-6.77 (m, 1H); 6.98-7.62 (m, 17 H); 7.69 (d, 1H, 
J=7.24 Hz); 8.01 (d. 1H, J=8.24). MS (FAB): [M+H] + = 670. 

Example 26 

5 

N-lsopropyl-N-(4-metho)cv-DhenvlW 2-f4-N-Qyide.?^xo-3-r3-phenvl-ureidQVS. 
cvclohexvl-2.3-dihvdrQ-b en2ore1f1.41diazeDin-1-vn.ar.fttamiriP 

A solution of 2-(3-amino-4-N-oxide-2-oxo-5-cyclohexyl-2,3-dihydro- 

10 benzoIe][1,4]diazepin-1-yl)-N-isopropyl-N-(4-methoxy-phenyl)-acetamide 
(125 mg, 0.261 mmol), prepared as in Intermediate 43, in 3 mL of 
dichloromethane under a nitrogen atmosphere was treated with phenyl 
isocyanate (28.4 mg, 0.134 mmol). After stirred at ambient temperature for 
30 min., the reaction mixture was diluted with dichloromethane and washed 

1 5 withed aqueous potassium carbonated (5% w/v). After separating the layers, 
the organic phase was dried over anhydrous sodium sulfate, filtered and 
evaporated in vacuo to a residue. The residue was triturated with diethyl 
ether and the resulting slurry was stirred for 20 min. The mixture was filtered 
and washed with diethyl ether. The wet cake was recombined with diethyl 

20 ether and sonicated for 20 min., filtered, washed with ether and dried under 
high vacuum to provide the title compound as a white crystalline solid (80 mg, 
0.134 mmol). NMR (300 MHz, CDCI3) 6= 8.05 (s, 1H), 7.60 (d, 1H, J = 7.9), 
7.48 (m, 2H), 7.34 (m, 2H), 7.27 (m, 2H), 7.1 1 (m, 4H), 6.91 (m, 3H), 6.03 (d, 
1H. J = 5.9), 4.91 (m, 1H), 4.21 (d, 1H, J = 16.4), 4.01 (d. 1H, J = 16.4), 3.82 

25 (s, 3H), 3.34 (m. 1H), 2.19 (m, 2H), 1.69 (m, 4H), 1.32 (m, 4H), 1.02 (m, 6H) 
MS (FAB): [M+H] + = 598.2. 
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What is claimed is: 

1. A method of inducing a Cholescystokinin-A receptor agonist response 
in a mamma! in need of treatment of a gastrointestinal or central nervous 
system related disease which comprises administering to such mammal a 
5 therapeutically effective amount of a 1 .4-benzodiazepine compound of the 
following formula (I): 




10 wherein: 

R 1 is selected from the group consisting of Ci- 6 alkyl, C^ecycloalkyl, 
phenyl, or phenyl mono-, di-, or trisubstituted independently with hydroxy, C-,. 
6 alkyl. C^alkyl substituted with 1-8 fluorine atoms, Ci^alkoxy, carboxyCt. * 
6alkoxy, halo, amino, mono- or di(Ci- 5 alkyl)amino, -C00(Ci-6alkyl), C-,. 
15 6 alkylthio. carboxymethylthio, trifluoromethylsulfonylamino, phenylC^alkoxy, 
C-i^alkylsulfonyl or C^alkylsulfinyl substituents; 

R 2 is selected from the group consisting of C 3 -6 alkyl, C 3 -6cycloalkyl, 
C 3 -ealkenyl, benzyl, phenyld-3alkyl or phenyl mono-, di-, or trisubstituted ' 
independently in the ortho or para positions with hydroxy, Chalky!, d. 
20 salkoxy, cyano, benzyloxy, pyrrolidino, morpholino, carboxyCi. 6 alkoxy, halo, 
amino, mono- or di(Ci. 6 alkyl)amino. -COOfCi^alkyO. Cvsalkylthio, 
carboxymethylthio, trifluoromethyl, trifluoromethylsulfonylamino, phenylCi. 
6alkoxy, C^ealkylsulfonyl or Ci^alkylsulfinyl substituents; or 

NR1 R2 together form 1 ,2,3.4-tetrahydroquinoline or benzazepine 
15 mono-, di-. or trisubstituted independently with Ci. 6 alkyl. Ci- 6 alkoxy or 
halogen substituents; 

n is an integer selected from the group consisting of 0, 1, 2, or 3; 
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p is the integer 0 or 1 ; 
q is th integer 0 or 1 ; 

r is the integer 0 or 1 , provided that when q is 0 then r is 0; 
R 3 is selected from the group consisting of hydrogen, Ci- 6 alkyl, Ci- 
5 scycloalkyl. phenyl, phenyl mono-, di-, or trisubstituted independently with Ci. 
ealkyl, hydroxy, Ci^alkoxy, halogen, amino, mono- or di(Ci^alkyl)amino, 
nitro, carboxy, -COO(Ci -ealkyl), carboxyd-ealkoxy. carboxyCi. 6 alkyl, 
carboxymethylthio, heteroaryl, mono- or di(Ci-6alkyl)aminoCi. 6 alkyl, 
trifluoromethyl, trifluoromethoxy, Ci. 6 alkylthio, -SO v (Ci-6alkyl), -SO v NH(Ci- 
10 ealkyl). -SO v CF 3 , -SO v C 6 H 5 . -(CH 2 )vN0 2 . -(CH 2 ) V CN, -<CH 2 ) v COOH, - 
(CH 2 ) v COO(Ci. 6 alkyl), -(CH 2 ) V SCH 3 . -(CH 2 ) v SOCH 3 , -(CH 2 ) v S0 2 CH 3 , - 
(CH 2 ) v CONH 2 , -SCH 2 COOH, -CONH(S0 2 CH 3 ), -CONH(S0 2 CF 3 ), - 
(CH 2 ) v N(C 1 .6alkyl) 2 ,-(CH 2 ) v NH(S0 2 CF 3 ),-(CH 2 ) v N(S0 2 CF 3 )(Ci^alkyl),- 
(CH 2 ) v S0 2 NHCO(C 1 . 6 alkyl), -(CH 2 )vS0 2 N(Ci. 6 alkyl)CO(C 1 . 6 alkyl), - 
15 (CH 2 ) v CONHS0 2 (Ci. 6 alkyl), -(CH 2 ) v CON(Ci. 6 alkyl)S0 2 (C 1 . 6 alkyl) l ' - 

(CH 2 ) V NHR6 or -(CH 2 ) v OR7 substituents, heteroaryl, substituted heteroaryl, 
napthyl, bicycloheteroaryl or substituted bicycloheteroaryl, provided when R 3 
is oxadiazole then R< is not hydrogen, further provided when n is 1, p is 0, q 
is 0 and r is 0 then R 3 is not 2-indolyl, substituted 3-indolyl or substituted 1- 
isoindolyl, still further provided that when n is 0, p is 1 , q is 1 and r is 0 then 
R 3 is not 2-indolyl and substituted indolyl is bound at the 2 position, even still 
further provided that when n is 1 , p is 1 , q is 1 and r is 0 then R 3 is not phenyl 
or 2-indolyl; 

R6 is hydrogen. C« alkyl, -S0 3 H, -S0 2 CH 3 , -S0 2 CF 3 . -S0 2 C 6 H 5 - 
COO(C 4 H 9 ) or -COO(CH 2 C 6 H 5 ); 

R 7 is hydrogen. Chalky!, Cs-ecycloalkyl, -CH 2 C6H 5 , -CH 2 COOH, - 
CH 2 CONH 2 . -CH 2 CONH(Ci- 6 alkyl). -CH 2 CON(Ci. 6 alkyl) 2 or 

v is an integer selected from the group consisting of 0 f 1 or 2; 
w is an integer selected from the group consisting of 0, 1 or 2; 
R 4 is selected from the group consisting of hydrogen, Ci. 6 alkyl, 
halogen, Ci- 6 alkoxy, Ci.6alkoxyCi. 3 alkyl, carboxyC^alkyl or Ci- 
6a!koxycarbonylCi-3alkyl; 
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X is nitrogen, nitroso, or NR8, provided that when X is nitrogen or 
nitroso then is a double bond between X and the C-5 position of 
the diazepine ring, and is a single bond when X is NR 8 ; 

R 8 is selected from the group consisting of hydrogen, Ci-ealkyI or 
5 (CH 2 ) k R9; 

k is an integer selected from the group consisting of 0, 1, 2, 3 or 4; 

R 9 is selected from the group consisting of amino, mono- or di(d. 
6 alkyl)amino, pyrrolidinyl, morpholinyl, piperidinyl, piperazinyl, phenyl, 
nitro, carboxyl, carboxamide, hydroxy I, heteroaryl, -C00(Ci-6alkyl), - 
10 CONH(Ci- 6 alkyl), -SOt(Ci^alkyl), -SOiNHfC^alkyl), -SO t CF 3 , - 
SO t C 6 H 5t -Ofd-ealkyl) or -CON(Ci^alkyl) 2; 

t is an integer selected from the group consisting of 0, 1 or 2; 

m is an integer selected from the group consisting of 0, 1, 2, or 3, 

R 5 is selected from the group consisting of hydrogen, C1-C6 alkyl, 
15 C3-C7 cycloalkyl, oxygen, phenyl, phenyl mono or di-substituted with 
halogen substituents, heteroaryl, substituted heteroaryl or 5, 6 or 7 
membered saturated heterocycle, provided that when R* is oxygen and 

m is 0 then is a double bond between R 5 and the C-5 position of 

the diazepine ring, and is a single bond when R* is not oxygen; or 
20 XR 5 together form a heteroaryl or substituted heteraryl where X is 

nitrogen, provided == is a double bond between R5 and the C-5 
position of the diazepine ring and m is 0; 

Y and Z are independently hydrogen or halogen; 

5, 6 or 7 membered saturated heterocycle in more detail is a 5, 6 or 7 
25 membered saturated heterocycle interrupted by 1, 2, 3, or 4 N or O 

heteroatoms, with the proviso that any two O atoms are not bonded to each 
other; 

heteroaryl in more detail includes a 5 or 6 membered aromatic ring 
optionally interrupted by 1, 2, 3 or 4 N, S, or O heteroatoms, with the proviso 

30 that any two O or S atoms are not bonded to each other; 

substituted heteroaryl in more detail includes heteroaryl mono-, di- 
, or trisubstituted independently with hydroxy, Chalky!, C^alkoxy, 
carboxyCi-6alkoxy, halogen, amino, mono- or di(Ci. 6 alkyl)amino, nitro, 
carboxy, -COO(Ci^aikyl), -CONH(Ci-6alkyl). C^alkylthio, 

35 carbosamide, carboxymethylthio, phenyl, benzyl, benzoxy, cyano, 

trifluorornethyl. -CONH(Ci^alkyl), -CONHCi-6alkyl) 2 , -S0 2 (Ci-6alkyl), - 
SO z NH(Ci-6alkyl), -SO z CF 3 or -SO z C 6 H5, pyrrolidinyl, morpholinyl, 
piperidinyl, piperazinyl, trifluoromethylsulfonylamino, phenylCi^alkoxy, 
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suLtZT^' Cl - 6a,ky,SU,finy '' Pheny '' "dreary, 
z is an integer selected from the group consisting of 0 1 or 2- 
b.cycloheteroaryl in more detail is a 9 or 10 membered bicyclo 

aromat,c nng interrupted by 1. 2, 3 or 4 N, O or S heteroatoms wrth the 

PTOV.S0 that any two 0 or S heteroatoms are not bonded to either with 

the further prov.so that bicycloheteroaryl is not quinoline- 

Lreof armaCeUtiCally aCCeP,able add " additi0n ° r ° r9anic ^-addition salt 



2. The method of Claim 1, further comprising a ^-benzodiazepine 
15 compound of the following formula (la): °'azep.ne 

aa) 



nr'r 2 





X 



wherein: 

20 r , R1 J S Se ' eCted fr ° m the 9r ° Up C ° nsistin9 of C 1- C 6 alkyl. C 3 - 
20 Cecyctoalkyl. phenyl, or phenyl mono-, di, or ^substituted independently 
w h hydroxy Chalky,. Chalky, substituted with 1-8 fluorine atoms c " 
ealkoxy, carboxyC^alkoxy, fluoro, amino, mono- or difC^alkyDamino 
COO(C^a.M,, C^a.ky.thio, carboxymethylthio, Juol^Z ' ' 

25 tn ' U 7^ ,su,fo ^ amino . PhenylCLealkoxy, C^a.kylsu.fony. or Cl 
25 6 alkylsulfinyl substituents; 1 " 



104 



WO 95/28399 

PCT/EP9S/01335 



15 



25 



30 



35 



R 2 is selected from the group consisting of C 3 -C 6 alkyl C 3 - 
Cecycloalkyl. C 3 -C 6 alkenyl, benzyl, phenyld-C 3 alkyl or phenyl mono- di- or 
tnsubst.tuted independently in the ortho or para positions with hydroxy Cl ' 
6 alkyl. Ci^alkoxy, cyano, benzyloxy. pyrrolidino, morpholino, carboxyC, 
5 ealkoxy, chloro, amino, mono- or di(Ci^alkyl)amino, -COO(Ci^alkyl) Ci 
6 alkytthio. carboxymethylthio. trifluoromethyl, trifluoromethylsutfonylamino" 
phenylC^alkoxy. C^alkylsulfonyl or C^alkylsulfinyl substituents; or ' 

NR1R2 together form 1.2,3,4-tetrahydroquinoline or benzazepine 
mono-, d.-, or trisubstituted independently with d-ealkyl. d-ealkoxy or 
10 halogen substituents; 

n is an integer selected from the group consisting of 0, 1. 2, or 3 

pis the integer 0 or 1; 

q is the integer 0 or 1; 

r is the integer 0 or 1 , provided that when q is 0 then r is 0; 
R 3 is selected from the group consisting of hydrogen, d-ealkyl d 
ecycloalkyl, phenyl, phenyl mono-, di-, or trisubstituted independently with d 
ealkyl, hydroxy, d-ealkoxy. halogen, amino, mono- or di(d-ealkyl)amino 
n.tro, carboxy. -CO 0(C ealkyl), carboxyC^alkoxy, carboxyd -ealkyl 
carboxymethylthio, heteroaryl, mono- or di(d-ealkyl)aminoalkyl or 
tnfluoromethyl, trifluoromethoxy, d. 6 alkylthio. -SO v (Ci-6alkyl), -SO v NH(Ci 
6alkyl), -SO v CF 3 or-SO v C 6 H5.-(CH 2 ) v N0 2 .-(CH 2 ) v CN.-(CH 2 ) v COOH - 
(CH 2 ) v COO(d. 6 alkyl), -{CH 2 ) V SCH 3 . -(CH 2 ) v SOCH 3 . -(CH 2 ) v S0 2 CH 3 - 
(CH 2 ) v CONH 2 . -SCH 2 COOH, -CONH(S0 2 CH 3 ). -CONH(S0 2 CF 3 ) - 

(CH 2 ) v N(C 1 . 6 alkyl) 2 ,-(CH 2 ) v NH(S0 2 CF 3 ),-(CH 2 ) v N(S0 2 CF 3 )(C 1 ^alkyl) - 
(CH 2 ) v S0 2 NHCO(C 1 . 6 alkyl), -(CH 2 ) v S0 2 N(C 1 - 6 alkyl)CO(C 1 . 6 alkyl) - 
(CH 2 ) v CONHS0 2 (d. 6 alkyl). -(CHzWCONfd-ealkyOSO^d-ealkyl)' - 
(CH 2)v NHR6 or -(CH 2 ) v OR7 substituents, heteroaryl. heteroaryl substituted 
with halogen. d. 6 alkyl, hydroxy, nitro, cyano. carboxy. d-ealkoxy, benzoxy - 
COO(Ci -ealkyl). amino, mono- or di(d-ealkyl)amino, phenyl or benzyl 
substituents, napthyl, bicycloheteroaryl or bicycloheteroaryl N-substituted 
independently with hydroxy, carboxyalkyl, phenyl, heteroaryl, d. 6 alkoxy or 
cyano substituents; 

R 6 is hydrogen, d-6 alkyl, -S0 3 H, -S0 2 CH 3 , -S0 2 CF 3 . -S0 2 C 6 H s - 
COO(C 4 Hg) or -COO(CH 2 C 6 H 5 ); 

R 7 is hydrogen, d. 6 alkyl. C^cycloalkyl, -CH 2 C 6 Hs, -CH 2 COOH - 
CH 2 CONH 2 . -CH 2 CONH(d-ealkyl), -CH 2 CON(d-ealkyl) 2 or ' . 
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(CH 2 ) w CO / \ , / \ 

\ / 

v is an integer selected from the group consisting of 0 1 or Z ' 
w « an integer selected from the group consisting of 0 1 or Z 
R4 IS selected from the group consisting of hydrogen halogen C< 
ealkyl. d.ea.koxy, C^a.koxyC^ky,, carboxyC^alkyl or' cf 
salkoxycarbonyld.salkyl; v M " 

^ ^ X is nitrogen or nitroso, provided that when R* is methoxypheny,. 

q is 1 and r is 0 then X is nitroso; 

mis an integer selected from the group consisting of 0 1 2 or 3- 
-s selected from the group consisting of hydrogen. Cl -C 6 alky,' 
Cs-Tcycloalkyl, phenyl or phenyl mono- or di-ortho-subsLted 
independently with halogen substituents, or a heteroary. selected from the 
group cons.st.ng of pyridy,. pyrimidinyl. py rida2inyl , py l JtranT 
th.ophenyl. pyrro.yl. oxazo.yl, thiazolyl, i mida zolyl \ oLzoM^ll . 
■sothiazoly,, oxadiazo.y,. thiazo,yl, thiadiazolyl, wZ^ZmZ' 
morphol.ny, or thiomorpho.inyl. where such heteroary. Z tLZon i* 
ortho-substituted independently with halon^n r Z , d '~ 

ealkoxycarbonyl C.I^Tc 21 ' ™ M ' nMro> Carboxyl ' C 1- 

.v • °i-6 a,k °xy. Ci. 6 alkylthio, amino or mono- or difCi 
6alkyl)amino substituents; °roi(Li. 

Z is hydrogen or halogen- 

M an, t™ 0 or S atol a re « ^^^T* "* ^ 
substituted heteroaryl in more detail includes hetetoaryl mono- di or 
tnsubsttluted independently with Cealkyl or phenyl 

7^™'^ aC " P,able aCld - Mdi,i0n ° r bas ^'- salt 
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4. The method as claimed in any of claims 1 to 3 when R 1 is isopropyl 
and R 2 is phenyl or 4-methoxyphenyl. 

5. The method as claimed in any of claims 1 to 4 wherein R 4 is 
5 hydrogen. 

6. The method as claimed in any of claims 1 to 5 when Z is hydrogen. 

7. The method as claimed in any of claims 1 to 6 wherein n is 1, p, q and 
10 r are zero and R 3 is indolyl. 

8. The method as claimed in any of claims 1 to 6 wherein n is zero, p, q 
and r are 1 and R 3 is optionally substituted phenyl or 7-indazolyl. 

15 9. The method as claimed in any of claims 1 to 6 wherein n is zero, p 
and q are 1 , r is zero and R 3 is indolyl optionally substituted on the 
nitrogen atom therein by carboxymethyl. 

10. The method as claimed in any of claims 2 to 9 wherein m is zero and 
20 R 5 is a group selected from phenyl, methyl, pyridyl or cyclohexyl. 

1 1 . The use of a compound of formula (1 ) as defined in any of claims 1 to 
1 0 for the manufacture of a medicament for the treatment of 
conditions where a modulation of the effects of gastrin or CCK is of 

25 therapeutic benefit. 

12. A compound of formula (1 ) as defined in claim 1 or claim 2. 

13. A compound of formula (1) as defined in any of claims 3 to 10. 

30 

14. A compound selected from; 
N-lsopropyl-N-(4-methoxy-phenyl)-2-[2-oxo-3-(3-phenyl-ureido).5- 
pyridin-3-yl-2,3-dihydro-benzo[e][1 ,4]diazepin-1 -y!]-acetamide; 
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N-lsopropyI-N-(4.methoxy-ph nyl)-2-[4-N-oxide-2-oxo-3-(3-phenyl- 
ureido)-5-cyclohexyl-2,3-dihydro-benzo[e][1 ,4]diazepin-1 -ylj- 
acetamide; and enantiomers thereof. 

5 15. A pharmaceutical composition comprising a compound of formula (1), 
as defined in claims 1 or 2 in an admixture with one or more 
physiologically acceptable carriers or excipients. 

1 6. A pharmaceutic composition comprising a compound of formula (1 ) as 
1 0 defined in any of claims 1 3 and 14 in an admixture with one or more 

physiologically acceptable carriers or excipients. 

17. The use of a compound as claimed in claim 13 or claim 14 for use in 
therapy. 

15 

1 8. A process for the preparation of compounds of formula (I) which 
comprises: 

(a) reacting an amine of formula (II) wherein Ri, R5, m t y anc j z 
20 have ^e meanings defined in formula (I) above or are protected 

derivatives thereof 




25 



with isocyanates of formula (III), carbamoyl chlorides of formula (IV), 
imidazoles of formula (V) or nitrophenyl carbamates of formula (VI), 
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0=C=N-R 3 



r=\ H 



(in) 



(V) 





(IV) 



(VI) 



wherein R 3 has the meaning defined in formula (I) or is a protected 
derivative thereof; 

(b) reacting a compound of formula (VIII) wherein R 1 , R 2 , R 5 , m, Y 
and Z have the meanings defined in formula (I) above or are 
protected derivatives thereof 
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NR*R 2 



(CH 2 )mR 5 
(VHI) 

Wherein W is selected from fonnula Villa, b, c or d: 

h r- \ 

— N=C=0 ^ Nv ^pN^N 

O 

(vma) (vmc) 

H ^^N0 2 

(vmb) (vmd) 

in s/to with amines of formula (VII) 

5 H2NR 3 

(VII) 

wherein R 3 has the meaning defined in formula (I) above or is a 
protected derivative thereof in a suitable solvent such as 
10 dichlormethane, tetrahydrofuran, N, N-dimethylformamide or 

acetonitrile, optionally at a temperature ranging from ambient 
temperature to the reflux temperature of the solvent; 

(c) reacting a compound of formula (II) wherein R 1 , R 2 , R 5 , m, Y 
15 and Z have the meanings defined in formula (I) above or are protected 

derivatives thereof 
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with acids of formula (IX) wherein R3has the meaning defined ii 
formula (I) above or is a protected derivative thereof 



HOOC-R3 
(IX) 

in the presence of a suitable dehydrating agent such as 
dicyclohexylcarbodiimide (DCC), 3-dimethyl-aminopropyl-3- 
ethylcarbodiimide hydrochloride (EDC), or4-benzotriazol-1-yloxytris- 
(dimethylamino)phosphonium hexafluorophosphate (BOP), particularly 
in the presence of a suitable alcohol (N-hydroxysuccinimide or N- 
hydroxybenztriazole) to generate an active ester in situ.; 

(d) reacting a compound of formula (II) wherein R 1 , R2, r5 i m Y 
and 2 have the meanings defined in formula (I) above or are protected 
derivatives thereof 




NH, 



with acid chlorides of formula (X) or acid anhydrides of formula (XI) 
wherein R 3 has the meaning defined in formula (I) above or is a 
protected derivative thereof 



111 



FCT/EP95/01335 



(X) 



O 

(XI) 



or teLl ^ S ,nC ' Ude N " ^W^mide, dichloromethane 
or tetrahydrofuran. Preferred temperatures are between 0 - 60° C 
Particular bases include triethylamine, N-methy.morpho.ine or N N- 
dimethylaminopyridine; 



(e) reacting a compound of formula (XII) wherein R3 R4 R5 m 
P. Q. r Y and 2 have the meanings defined in formula (I above or are 
protected derivatives thereof 




R 4 

(CH 2 ) n -(NH) p -(CO) q -(NH^- R 3 



wrth an alkali metal alkoxide alkali metal hydride, a.ky. lithium or alkali 
metal d.s.lylaz.de in a suitable solvent, such as N N- 
dimethylformamide or tetrahydrofuran at O o C . followed by the addition 
of a halo acetamide of formula (XII.) wherein Ri and R2 h L the 
meanings defined in formula (I) above or is a protected derivative 




(CI, Br) 
(XIII); 
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(f) reacting a compound of formula (XVII) wherein Ri, R2, RS, m Y 
and 2 have the meanings defined in formula (I) above or are protected 
derivatives thereof 




(CH 2 ) n R 5 
(XVII) 



with a suitable base, such as an alkali metal alkoxide, alkali metal 
hydride, alkyl lithium, or alkali metal disilylazide, followed by the 
addition of a halide of formula (XVIII) wherein R3has the meaning 
defined in formula (I) above or are protected derivatives thereof 



(Br, CI. l)-(CH) n -(CO)q-R3 
(XVIII) 

These reactions are particularly run at -80 to 25° C in a suitable 
solvent such as tetrahydrofuran, dichloromethane or N, N- 
dimethylformamide; 



(g) reacting a compound of formula (XIX) wherein R1, R2 R4 r s 
m, Y and 2 have the meanings defined in formula (I) or are protected 
derivatives thereof 



NR'R 2 
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(XIX) 



with amines of formula (VII) wherein R3 has the meaning defined in 
formula (I) above or is a protected derivative thereof 

H 2 NR3 
(VII) 

in the presence of a suitable dehydrating agent (DCC, EDC, BOP) or 
bromo-tris-pyrrolidino-phosphonium hexfluoro phosphate (PyBrop). 
Suitable solvents include N, N-dimethylformamide or dichloromethane. 
The reaction is run at room temperature with a suitable tertiary amine 
base, such as triethylamine, N-methyl morpholine or N, N- 
dimethylaminopyridine; 

(h) reacting a compound of formula (XX) wherein Ri, R2, r3 R 4 n 
p, q, r, Y and 2 have the meanings defined in formula (I) above or are 
protected derivatives thereof 




pi2V(NH) p -(CO),-(NHVR 3 

N R 



(XX) 



with amines of formula (XXI) wherein R« and R17 are as described for 
R 5 of formula (I) above or are protected derivatives thereof 

HNR16R17 
(XXI) 

This reaction is particularly run in a suitable solvent, such as 
dichloromethane, initially at 0 - 5 °C, then allowed to warm to ambient 
temperature; 
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(i) reacting a compound of formula (XXIV) wherein R 1 f R* R3 f r4 
R 5 . n, p, q, r, Y and Z have the meanings defined in formula (I) above 
or are protected derivatives thereof 



with an appropriate oxidizing agent, such as m-chloroperoxybenzoic 
acid, in a suitable solvent such as dichloromethane, at temperatures 
ranging from -20 to 50 °C to further provide compounds contained 
within general formula (I) wherein R1, R2, r3 r4 R 5 ( n p> qj f( y a nd 
Z have the meanings defined in formula (I) above or are protected 
derivatives thereof 




NR^ 2 



(CH 2 ) m -R 5 



(XXIV) 



Y 



Z 




(CHj)m-R s 



(CH 2 )n{NH)p(CO)q(NH)rR 3 
^R 4 



(j) reacting compounds of formula (XLIV) wherein R\ R2 R5 f x, Y 
and Z have the meanings defined in formula (I) above or are protected 
derivatives thereof 
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with isocyanates of formula (III), carbamoyl chlorides of formula (IV), 
5 imidazolides of formula (V) or nitrophenyl carbamates of formula (VI), 

f=\ H 
0=C-N-R 3 NV/^f ^R 3 

O 

am (V) 

(IV) (VI) 

wherein R 3 has the meaning defined in formula (I) or is a protected 
10 derivative thereof; 

followed if necessary or desired by one or more of the following steps; 

(i) removal of one or more protecting groups. 

1 5 (ii) converting one compound of formula (I) into another compound of 
formula (I). 



(iii) separating a compound of formula (I) into the enantiomers 
thereof. 
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